











A Start in 
Eclipse Planning 


HREE OF US are planning a trip into 

the path of totality of the June 30, 
1954, solar eclipse. In making preliminary 
arrangements, we have collected a consid- 
erable amount of information that may be 
helpful to others and save them unneces- 
work, 

To approach the question of where to 
go, we first secured a copy of Total Eclipse 
of the Sun, June 30, 1954, supplement to 
the 1954 American Ephemeris, from the 
Superintendent of Documents, Washing- 
ton 25, D. C., for 40 cents. This has a 
good map in it of the eclipse path and also 
a table of co-ordinates of the center line 
and the northern and southern limits of 
the path of totality, among other things. 
From the table, we plotted the path on 
a National Geographic map of Alaska, 
Canada, and Greenland. This gave us a 
good idea as to where the eclipse path 
was with respect to home. 

Information on the area the 
crossed was then required. Several 
pons were clipped from the travel adver- 
tisements in last summer’s newspapers. 
This was a shotgun type of approach but 
it did get some results. One was the offi- 
cial road map of Ontario (published by 
the Department of Highways, Ontario, 
Parliament Buildings, Toronto 2, Ont.), 


sary 


path 
cou- 


an excellent road map with a scale of 
about 24 miles per inch. Unlike many 
other road maps, it shows latitude and 


longitude lines, so that it was possible to 
plot the eclipse path on it. We had road 
maps for the states involved, too. 

Since we had decided to drive, we had to 
stick to the roads or perhaps take a train 
the last part. of the way. In northern 
Ontario there is but one highway, Route 
11, which crosses the center of the path 
of totality between Hearst and Kapuska- 
The Ontario Northland Railroad 
also goes a considerable distance along 
the path of totality farther north than 
the highway. It is inside the limits of 
totality from south of Fraserdale to the 
end of the line at Moosonee on James Bay, 
a distance of 120 miles or so. Fraserdale 
is about 550 miles from Toronto on the 
railroad. Between June 17 and September 
12, 1953, two trains were scheduled each 


sing. 


way each week between Cochrane and 
Moosonee. The Ontario Northland offi- 
ces are at North Bay, Ontario, if further 


information is desired. 

Because of the transportation problem, 
our plans became centered on the Hearst- 
Kapuskasing area. This is on the high- 
way and far enough north and east along 
the path from the beginning of the eclipse 
that the sun will be 13° or so above the 
horizon. The railroad is farther north and 
east, but the sun there will be only two 
degrees higher, and we decided the dif- 
ference was not worth the trouble of 
packing equipment for train transporta- 
tion or combination of automobile and 
train travel. 

For more details of the area, topographic 
maps of Ontario were secured from the 
Map Distribution Office, Department of 
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and 40, Moosonee and the Goose Country, 
The Department of Travel and Publicity, 
Parliament Buildings, Toronto 2, distgih. 
utes this vacation literature free. 

These leaflets are good to have fora 
trip into Canada, for in them are the 
Canadian rules and regulations that should 
be observed, as well as things to do and 
see which are particularly of interest jf 
eclipse observing is part of a vacation, 
There is also available a sheet for each 
area, titled “Where to Stay,” listing motels, 
hotels, and camps, with their prices and 
facilities. 

Another important factor in eclipse ob- 
serving, of course, is the weather. In te. 
sponse to a letter, a 10-year average at 
four observation stations at 7:30 EST in 
northern Ontario was supplied by the Air 
Services Meteorological Division of the 
Department of Transport, 315 Bloor St 
W., Toronto 5. In general this average 
indicated a probability of about one in five 
of having a clear sky in the early morn- 

(Continued on page 56) 


Mines and Technical Surveys, Ottawa, 
Ont. These maps cost 25 cents (Canadian) 
per sheet and the index sheet is 25 cents. 
The 42-SE Hearst-Cochrane map with a 
scale of. eight miles per inch is the only 
one available on a large scale for that 
area. The 42-SW Geraldton-White River 
map takes the path of totality from Lake 
Superior to the other map, and 42-NE 
Moosonee continues the path from the 
Hearst-Cochrane map to James Bay. These 
areas are fairly well north and rather 
sparsely settled. As a result they have 
not been as accurately mapped as the more 
populous southern parts of Ontario. 

To get a little more specific about where 
to go in Ontario, we looked into the vaca- 
tion literature. Ontario has been divided 
into 52 vacation areas, with literature avail- 
able about things to do, living accom- 
modations, transportation, and so on, for 
each area. The eclipse path across On- 
tario goes through areas 42, Superior- 
Longlac region: 38, Oba-Hornepayne 
country; 39, Hearst-Kapuskasing area; 





Vo. XIII, No. 2 CONTENTS DECEMBER, 195} 

COVER: The aurora borealis, seen toward the southwest from Goose Bay, Labrador, 
at about 9 p.m. EST, on March 20, 1953. Sirius and Orion shine through the 
rapidly brightening lavender and green bands and draperies. M./Sgt. James 
H. Godsey, Jr., who took this aurora picture and many others in this issue, 
writes that amateur photographers have opportunity to record the northern 
lights at Goose Bay at least once a month and sometimes for two or three 
nights in a row during the winter months. (See pages 35 and 40.) 
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The northern lights over Goose Bay, Labrador, on the evening of January 27, 1953, photographed by M./Sgt. James H. 
Godsey, Jr., of the U. S. Air Force. He used a 4 x 5 Speed Graphic, f/4.7, with exposure times from 45 to 60 seconds 
for this and the pictures on page 37. 


Solar Eclipses and the Aurora Borealis 


By SYDNEY CHAPMAN* AND TD. W. N. Stipss** 


N LONDON in 1952, at a meeting 

of the joint permanent eclipse com- 

mittee of the Royal Society and the 
Royal Astronomical Society, data for 
future total solar eclipses were circulated, 
and among them a Nautical Almanac 
Office map of the areas affected by the 
eclipse of June 30, 1954. The first au- 
thor of this article noticed that the track 
of totality crossed the northern auroral 
zone, and remarked that a lookout should 
be kept for any aurora that might be 
visible during the eclipse. Some of the 
committee members expressed doubt as 
to the possibility of so seeing an aurora, 
owing to the brightness of the sky even 
during a total eclipse, whether or not a 
filter were used to cut down the sky 
background light. 

This led to an examination of several 
points relevant to such observations: evi- 
dence for the occurrence of aurorae over 
the earth’s sunlit hemisphere, that is, of 


*Recently retired from the Sedleian chair of 
natural philosophy at Oxford University; since 
1951, visiting professor of geophysics at the 
University of Alaska, and advisory scientific 
director of the Geophysical Institute there; at 
Present, visiting professor of solar and terres: 
trial physics at the University of Michigan. 
under the sponsorship of the U. S. Signal 
Corps. 

**Radcliffe fellow at the University Observa- 
tory, Oxford, and formerly of the Common- 
wealth Observatory, Mt. Stromlo, Australia. 


daytime displays; possible differences be- 
tween daytime and nighttime aurorae; 
the frequency of total solar eclipses in 
regions where the aurora is most likely 
to appear; the chance of an aurora dur- 
ing the 1954 eclipse; sky brightness dur- 
ing a total eclipse compared with the 
brightness of night aurorae; and the pos- 
sibility, nature, and value of observa- 
tions of an aurora during next vear’s 
eclipse. These six points will be taken 
up in turn. 


1. The occurrence of daytime aurorae 
—indirect, visual, and radio evidence. 
Strong auroral activity is always associ- 
ated with notable magnetic disturbance in 
high latitudes; the magnetic data indi- 
cate the existence, at such times, of con- 
centrated electric currents (or electro- 
jets) in the polar ionosphere. These flow 
along the auroral zone, that is, the zone 
of maximum auroral frequency delin- 
eated successively by Loomis, Fritz, and 
Vestine from long series of auroral data, 
and (except by Vestine) entirely with- 
out reference to magnetic storm phenom- 
ena and data. During magnetically dis- 
turbed periods, the magnetic data indicate 
the presence of the electrojet along the 
sunlit or daytime part of the auroral 
zone, where aurorae themselves cannot 
be seen even if present, because of the 
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sky brightness. However, it has long 
seemed likely to investigators of geo- 
magnetic disturbance that aurorae will 
be associated with the exceptional ion- 
ization along the course of the electro- 
jets, by day as well as by night. 

There have been many mistaken re- 
ports of aurorae being observed by day, 
when what was seen was only delicate 
cirrus cloud. On the other hand, after 
a notable aurora has passed its maximum 
intensity and while it is still night, the 
sky may appear to be covered more or 
less uniformly by cirrus clouds, illumi- 
nated as if by moonlight. Actually, the 
light proceeding from the apparent cir- 
rus is totally different from moon-re- 
flected sunlight; it is unpolarized emitted 
light, largely that of the atomic oxygen 
auroral line at 5577 angstroms. 

One of the most outstanding daytime 
aurorae credibly reported is that of Sun- 
day, May 15, 1921, during a very great 
magnetic storm (see Geomagnetism, 
Chapman and Bartels, Oxford Univer- 
sity Press, pages 328, 331, and 475). 
This storm reached its maximum. in- 
tensity during the first few hours, Uni- 
versal time, of that day, when the hor- 
izontal magnetic intensity in low lati- 
tudes fell by nearly three per cent 
(namely, by 1,000 gamma) ; the aurora 
was seen at the time at Apia, Samoa, in 
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Fig. 1. 


Positions of sunlit rays and draperies (to the left) and of aurorae in 


the dark atmosphere (to the right) are shown here relative to the earth’s shadow, 
which is bounded by the horizontal line tangent to the earth’s surface. Hori- 


zontal and vertical distances are in kilometers. 


latitude 13°.8 S., longitude 171°.8 W., 
at an altitude of 22 degrees. ‘The reports 
of its appearance in broad daylight, how- 
ever, came from two reliable observers 
in the northern island of New Zealand. 
The following information has been 
kindly supplied by the Carter Observa- 
tory at Wellington, from both published 
and unpublished data. 

J. Fraser Paterson saw it from Tau- 
marunui (38°.9 S., 175°.2 E.) before 
3:30 Universal time the same day, over 
two and three quarter hours before 
local sunset at 5:45 p.m. New Zealand 
time. The season in New Zealand was 
then, of course, five weeks short of mid- 
winter. The “cloudless sky was_ illu- 
mined with a pronounced pink tinge, 
from about 40° east to 40° west of south. 
‘The height of this aurora was about 50°. 
‘The pink shade changed to red with the 
approach of sunset.” Later that day, 
after sunset, the continuing brilliant 
auroral display was watched by him and 
many others. 

On the same afternoon but rather 
later (4 p.m. NZT), C. G. G. Berry 
saw the aurora in daylight from Welling- 
ton (41°.2 S., 174°.7 E.), about 160 
miles farther south; the sun’s altitude 
at the time was about 12 degrees, in 
the direction 51 degrees west of north. 
The sky color was a “deep crimson,” 
which “seemed to be superimposed on a 
sort of bluish haze.” He said it was 
probably the color that first attracted 
his attention. The color extended from 
the south to the southeast, approximately ; 
his position was such that its westerly 
extension could not be seen. No definite 
form was observable, nor any motion— 
it was simply a great expanse of glow. 
Being an experienced observer, he was 
certain at the time that it was an aurora; 
it could not be confused with a sunset 
glow, the earth’s shadow, or other effects. 
In this case, also, friends gonfirmed the 
observation, but have left no written 
record of it. 

A daytime aurora was seen by O. 
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After Stormer. 


Mohler on the evening of September 18, 
1941; on the 17th there had been a 
bright display, and only 15 minutes 
after the sun had set on September 
18th the sky in the northwest, seen from 
the McMath-Hulbert Observatory, in 


Michigan, was a very bright green. This 


aurora was seen earlier by Helen Dod. 
son, less than 25 minutes after sunset, at 
Wellesley College, in Massachusetts, 
Stérmer recorded an unusual (though 
much less outstanding) aurora seen dur. 
ing dawn, when the sun was less than 
six degrees below the horizon and only 
a few of the brightest stars were visible. 
Apart from the rare visual evidence 
the most reliable—and much more fre. 
quent—indication 
over the sunlit hemisphere of the earth 
is afforded by radio echoes reflected or 
scattered by aurorae. At night, short. 
wave signals are returned occasionally 
from regions some hundreds of kilome. 
ters to the north or northwest, and the 
association of this phenomenon with au. 
rorae has been carefully examined and 
confirmed. Similar echoes sometimes re. 
ceived in the daytime are with confidence 
interpreted as indicating aurorae over the 


that aurorae occu ‘ 
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sunlit hemisphere; and at Jodrell Bank © 


some preliminary indications have been 
found of a variation. in the frequency 


of such aurorae during the daylight, | 


2. Possible special characteristics of 


daytime aurorae. Even if there were no 





Fig. 2. The frequency of occurrence of aurorae in the Northern Hemisphere 


is shown here, according to Vestine. The numbers attached to the contour 

lines indicate the percentage of clear nights on which aurorae can be observed. 

In high latitudes, it is assumed that two thirds of the days of the year are suited 

to visual observation of the aurora, and the 100-per-cent line corresponds to 

243 displays annually. Adapted from “Terrestrial Magnetism and Atmospheric 
Electricity.” 
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prior reasons for supposing daytime au- 
rorae would differ from those seen at 
night, it would be desirable to take any 
opportunity of observing daytime occur- 
rences, to establish the lack of difference 
or to find the difference if there be any. 

Night aurorae appear to be produced 
by the entry into our atmosphere of fast- 
moving charged particles, protons in 
particular, coming from the sun, and 
guided toward the polar regions by the 
earth’s magnetic field. It is reasonable 
to suppose that these particles, which 
enter all along the night portion of the 
auroral zone, enter also along the sun- 
lit portion; but it is not possible in the 
present rudimentary state of the theory 
of aurorae to infer with any confidence 
that there should be a difference in the 
density and speed of the particles imping- 
ing in the two parts of the zone. 

However, there is certainly a differ- 
ence, between day and night, in the state 
of the atmosphere which they enter; 
though again we are still ignorant of 
many aspects of the difference. 

Perhaps the most definite indication 
that a notable distinction may exist be- 
tween day and night aurorae is given by 
Stormer’s studies of sunlit compared to 
night aurorae (Fig. 1). He observed sev- 
eral aurorae which, though seen at night 
from places on the ground where the 
sun had set, were actually located in the 
sunlit atmosphere lying outside the earth’s 
shadow. ‘These were seen to the west 
after sunset or to the east before sun- 
rise. They differed strikingly in height 
from ordinary aurorae seen inside the 
earth’s shadow. The aurorae in the sun- 
lit atmosphere had mean and maximum 
altitudes around 300 and 1,000 kilome- 
ters, respectively, instead of about 100 
and 500 kilometers as for most night 
auroral displays. This is shown by the 
average over all auroral forms, and also 
by auroral rays. 

Harang has studied auroral forms 
with great horizontal extension, such as 
bands and arcs, which could be seen 
partly in the shadowed and partly in the 
sunlit atmosphere. In the sunlit air the 
heights showed .a steady increase from 
100 kilometers in the border region up 
to 120 to 130 kilometers in the sunlit 
region. 

Stérmer also found differences in color 
and spectrum between night and sunlit 
aurorae; many of the latter were gray- 
ish rather than yellow-green (the most 
common color of night aurorae). Some 
spectra showed a strong decrease of the 
green line 5577 compared with the violet 
nitrogen bands. On some of his photo- 
graphic plates auroral rays appeared that 
Were not seen visually; their light must 
have been confined to the ultraviolet. 
Other spectra of sunlit aurorae, taken 
by Stérmer and Vegard in Oslo, showed 
a very strong enhancement of the red 
oxygen doublet 6300-6364-compared with 
5577, and Stérmer on a few occasions 


photographed red sunlit rays, and also 
blue sunlit rays. In the latter the spec- 
trum showed very strongly both the red 
oxygen lines and the blue nitrogen bands. 

These differences are all found from 
aurorae that lie in regions where the 
sun’s zenith distance is nearly 90 degrees. 
It may well be that where the sun’s rays 
are less inclined, the daytime aurorae 
differ still more from night aurorae. 

Finally, the observations of daytime 
aurorae made in New Zealand in 1921 
indicate that the luminosity can very 
greatly exceed that of the brightest night 
aurora; and although this was a quite 
exceptional occasion, it suggests that also 
during more ordinary periods the day 
aurorae may be brighter than those at 
night. 


3. The frequency of total solar eclipses 
in auroral regions. ‘Total solar eclipses 
can occur in all latitudes, from the equa- 
tor to the poles. Aurorae are more selec- 
tive; they occur most frequently along 
the auroral zones, northern and south- 
ern. By the auroral zone will here be 
meant the region between the lines given 
by Vestine for 90-per-cent frequency of 
visibility on all possible nights (Fig. 2), 
nights with a clear dark sky. In the 
Northern Hemisphere, these lines lie re- 
spectively about one degree south and 3% 
degrees north of the line of 100-per-cent 
visibility; they are based upon data ex- 
tending over many years. Owing to the 
sunspot cycle, the number of aurorae seen 
at places well outside the zone varies 
considerably; but in the auroral zone 
there is the same 90- to 100-per-cent 
frequency of visibility even in sunspot 
minimum years (such as the Second In- 
ternational Polar Year of 1932-33), 
though the aurorae then seen there are 
more often weak or moderate than strong. 

An aurora lying over this zone may 
be well visible (when the sky is dark, 
either by night or during an eclipse) at 
an elevation of 30 degrees at a distance 
of about 170 kilometers from the point 
vertically below the aurora, if the latter 
is at a height of 100 kilometers. If day- 
time aurorae are higher (like many seen 
after nightfall, but lying in the sunlit 
air), their distance of visibility may be 
twice this or more. On this account the 
auroral zone might be widened a little 
to the north and south, in inferring the 
region in which there is a good chance 
of seeing a daytime aurora on a day of 
eclipse. 

Only those eclipses whose tracks of 


This sequence of three aurora pictures, 
March 20, 1953, was made within four 
or five minutes at about 7 p.m. EST, 
with Sgt. Godsey moving forward be- 
tween the 35-second exposures. The 
wide feature of the top picture split 
into two rayed- bands, and-in the third 
picture the left-hand formation had 
faded out while the right-hand one in- 
creased in intensity. 
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Fig. 3. 


Next year’s total eclipse track crosses the auroral zone for about 


1,400 miles. The numbers correspond to those in the table on page 39. Diagram 
by D. C. Wilder, Geophysical Institute, University of Alaska. 


totality lie partly over the auroral zone 
seem likely to afford a good chance (sky 
brightness permitting). The rare excep- 
tions will here be ignored, when an 
eclipse coincides with a great magnetic 
storm, during which the aurora may ex- 
tend much beyond its usual limits of 
latitude. In the case of an eclipse whose 
track of totality lies outside the auroral 
zone, the chance of an aurora being vis- 
ible from the track on the eclipse day 
might with some probability be inferred 
a few days earlier or, at most, three 
or four weeks before the day. 
Oppolzer’s Canon der Finsternisse 
contains maps showing the central lines 
of annular and total eclipses of the sun, 
for more than 3,300 years from 1207 B.C. 
to A.D. 2161. During this period it is 
likely that the auroral zone has remained 
nearly the same as now. In the 500 
years from A.D. 1650 to 2150, the central 
lines of 49 total eclipses pass across the 
Northern Hemisphere auroral zone, or 
approximately one per decade; but their 
time distribution is not uniform, nor are 
they all equally well suited for the ob- 
servation of daytime aurorae. (Annular 
eclipses need not be considered, owing to 
the much greater sky brightness even 
during their maximum phases.) ‘The 
most favorable cases are those in which 
the sun’s altitude is not too low where the 
track crosses the zone, and in which this 
crossing is not at too great an angle 
(which cuts down the time available for 
auroral observation). Next year’s eclipse 
is particularly favorable in both these re- 
spects (Fig. 3), as its track lies for over 
a thousand miles within the zone, and 
during much of that length the sun’s 


altitude is considerable — from 28° to 
49°. 
Of the 49 “auroral” eclipses above 
mentioned, 11 appear to be especially 
favorable for auroral observation; 32 are 
only moderately favorable; and six, poor. 
The time distribution of the 49 and the 
11 special eclipses, half century by half 
century, is: 

Period 


All “auroral” eclipses 
Favorable cases 2 


LONG. 
90°e 











a 
1986 


Fig. 4. These eclipse tracks, from Op- 

polzer, show those that cross the 

auroral zone (the 100-per-cent line is 

oval shaped), beginning with the eclipse 
of 1954, which is a solid line. 
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Thus ic is clear that the present half 
century is specially favored by auroral 
eclipses, and particularly by having foy; 
of those most favorable. 

The dates of the 11 most favorable 
cases, and of another two that will occu; 
shortly after 2150, are: 


Past eclipses Future eclipses 


1652 April 8 1954 June 30 
1688 April 30 1963 July 20 
1724 May 22 1972 July 10 
1726 Sept. 25 1990 July 22 
1833 July 17 2151 June 14 
1860 July 18 2160 June 4 
1927 June 29 


It appears that in the present century 
one favorable opportunity hasbeen 
missed, that in 1927, near the sunspot 
maximum of 1928.4. However, the in- 
strumental possibilities of observing a 
daytime aurora on that occasion, and the 
availability of good aircraft, must have 
been decidedly less than they will be 
next year. So far as we know, no ques- 
tion of auroral observations during the 
1927 eclipse was raised at the time. 

Though the present half century is 
especially favored with “good” auroral 
eclipses, the intervals between the 1954 
eclipse and the next two “good” occa- 
sions are each half a saros (nine years), 
and the following good eclipse occurs a 
whole saros (18 years) later. 

In Fig. 4a are shown, in relation to 
the 100-per-cent auroral line, the central 
lines of next year’s eclipse (drawn in 
full) and of the five succeeding good 
auroral eclipses. In each case the pro- 
gression of the shadow along the central 
line is counterclockwise; the local noon 
point is marked by a circle, and the end 
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points by triangles (open for sunrise, 
solid for sunset; for some eclipses the 
central line passes from one sunrise to 
another, or from one sunset to another, 
with no noon intervening). In Fig. 4b 
the central tracks of the other (less fa- 
vorable) auroral eclipses during the pres- 
ent half century are drawn. These illus- 
trations make it clear that next year’s 
eclipse offers a rare geographical oppor- 
tunity for seeing a daytime aurora, If 
such an observation is possible. 


4. The chances of an aurora occurring 
during the 1954 eclipse. At places well 
outside the auroral zone, aurorae are 
most frequent during or near the max- 
imum years of the sunspot cycle, but 
next year will be at or near sunspot 
minimum. However, as already indicat- 
ed, aurorae are visible every or almost 
every clear, dark night from the auroral 
zone, though in sunspot minimum years 
they are most commonly weak to mod- 
erate in intensity. Hence, so far as we 
can judge, next year’s eclipse is not wl 
likely to be favored with a weak or 
moderate daytime aurora. 

Aurorae vary in frequency throughout 
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the year, being 1ore numerous or 
stronger near the equinoxes than near 
the solstices. But all the good auroral 
eclipses for the next century occur near 
midsummer. The true frequency of 
qurorae, apart from visibility, is likely to 
be much the same at the two solstices, 
though in the north in June the short 
summer nights permit fewer to be seen 
than in winter. In Sweden in midwinter 
the auroral frequency is only one third 
less than at the equinoxes. 

There is a pronounced maximum of 
auroral frequency near local midnight. 
It is not possible to judge from auroral 
theory whether there is another daytime 
maximum. 


5. Sky brightness during a total solar 
eclipse compared with the brightness of 
(night) aurorae. We have examined the 
available evidence as to the sky bright- 
ness during a total solar eclipse; the de- 
tails will be given elsewhere. The results, 
for different eclipses, obtained differently 
by different observers, show a consider- 
able range. Here they will be expressed 
in erg units, signifying ergs per square 
centimeter per second per steradian. ‘The 
visual range is 0.45 to 4.4 erg units, for 
a point in the sky at an altitude about 
eight degrees higher than that of the 
eclipsed sun. It is difficult to be sure how 
far this range represents a real variation 
between different eclipses, and how much 
is due to errors of observation and in- 
terpretation. In the following a middle 
value of two erg units will be adopted 
for discussion. 

Data for the absolute over-all bright- 
ness of auroral surfaces are hard to find, 
but it seems that none but an exception- 
ally strong aurora could be seen with the 
unaided eye from ground level, against 
a sky background of two erg units 
brightness. Barbier and Pettit (dnnales 
de Géophysique, 8, 232, 1952) have 
given measures of the absolute brightness 
of the auroral light of the green line 
5577, isolated by a filter, and measured 
by a photoelectric photometer. “Though 
their results are expressed differently, 
we infer the monochromatic brightness in 
erg units varies from 0.03 for a moderate 
aurora to 0.3 for a strong aurora, though 
still greater values may occur. The use 
of a filter centered on 5577, and of 60 
angstroms band-width, as used by Barbier 
and Pettit, would reduce the sky back- 
ground to 0.1 erg unit; but if a band- 
width of no more than six angstroms is 
available, this is reduced to 0.01, which 
would permit a moderate aurora (by 
nighttime standards) to be seen through 
the filter, if the filter absorption were not 
too great. 

The use also of a polaroid would re- 
duce the auroral light, which is unpolar- 
ized, by one half, and the sky light, partly 
polarized, by more than one half (choos- 
ing the most favorable orientation of the 
polaroid). This might be helpful if the 


CENTRAL LINE OF TOTAL SOLAR ECLIPSE OF JUNE 30, 1954 


Number Universal Local Latitude 
on time mean north 
Fig. 3 time ss 

1 11:24.7 7:10 56 55 

2 11:28.2 7:30 58 06 

3 11:33.5 8:00 59 36 

4 11:39.0 8:30 60 48 

5 11:44.5 9:00 61 43 

6 11:50.2 9:30 62 22 

7 11:56.0 10:00 62 46 

8 12:02.0 10:30 62 56 

9 12:08.0 11:00 62 51 


additional absorption involved were per- 
missible.* 

A further advantage to the auroral 
as compared with the background light 
would be gained by observing from an 
aircraft: The sky brightness would be 
reduced, whereas the auroral brightness 
would if anything be greater owing to 
less atmospheric absorption. 


6. Suggested observations during the 
1954 eclipse. ‘Though radar beams can 
detect the presence of a daytime aurora, 
they cannot see it (at least not yet), and 
they do not tell us whether daytime 
aurorae have the same form, color, and 
intensity as nighttime aurorae. 

Possibly future daytime aurorae may 
be photographed from rockets, which 
have so much extended our knowledge 
of the solar spectrum in the ultraviolet 
region. But aurorae are so faint that it 
will be harder to photograph them, and 
certainly very expensive. 

Hence it seems worthwhile to use the 
opportunity afforded by the eclipse of 
June 30th to watch for daytime aurorae 
with the aid of suitable filters (and per- 
haps also polaroids), from aircraft fly- 
ing along the path of totality within the 
auroral zone. The observations may be 
visual, but if possible they should also 
include photographs, so that an objective 
record may be gained. The filters used 
should include some to isolate the green 
line 5577; they might also usefully in- 
clude some to isolate the stronger (6300) 
of the two atomic oxygen red lines 6300 
and 6364, and some to isolate a nitrogen 
band in the ultraviolet. 

If intensity measurements can be made, 
this too would be very desirable; and 
new measurements of the brightness of 
the sky during eclipse might be made, 
perhaps best from ground level. If a 
quiet auroral arc should be visible dur- 
ing the eclipse, it might be possible to 
determine its height, by observation 
from two latitudes within the band of 
totality, though this would be far from 
easy, especially if the arc were much 
above 100 kilometers. 

Though the total eclipse is brief at 





*Experts on the application of interfer- 
ence and other types of filters may wish 
to communicate suggestions that will 
prove of value to both amateurs and pro- 
fessionals who undertake the observations 
proposed in this article-—ED. 


Longitude Altitude Azimuth Duration 
west of sun of sun of totality 
rae i °E. of N. ms 

63 40 28 90 ] 
59 32 30 95 tS 
Sa. 22 34 103 2 06 
47 15 38 112 2 
41 08 40 120 2 OG 
35 04 43 129 22) 
29 00 45 138 2 <B 
22 59 47 147 2: 028 
17 +00 49 157 2-3 


any one spot on the ground, observers in 
aircraft following the shadow along the 
track should be able to lengthen their 
time of totality; this increases both the 
probability of auroral occurrence during 
the interval and the time available for 
observations of different kinds. 

The table, kindly supplied to us by 
D. H. Sadler, superintendent of the 
British Nautical Almanac Office, gives 
eclipse data relevant to such observations, 
for the whole time of passage of 
the shadow along the auroral zone. 

If present, the aurora would seem 
likely to be seen near the zenith, well 
above the altitude of the eclipsed sun 
and its corona. Observers may, of course, 
fail because of the absence of aurora, but 
in such a disappointment they would be 
one with many past eclipse expeditions 
whose plans have failed because of the 
presence of cloud. And if there be no 
aurora, observers above the clouds will 
have the grand spectacle of the eclipse, 
and may be able to make useful measure- 
ments of the brightness and color of the 
eclipsed sky. 





LYMAN ALPHA 

The Lyman-alpha line in the solar 
spectrum at 1216 angstroms has now 
been photographed by physicists of the 
University of Colorado, with a grazing- 
incidence spectrograph sent aloft in an 
Aerobee rocket. The exposure time was 
28 seconds, at a missile altitude of 81 
kilometers. Dr. William A. Rense de- 
scribes this observation in the Physical 
Review. ‘The line, the only one observed 
in the sun’s far ultraviolet, is five ang- 
stroms wide and shows a narrow emis- 
sion center with broad emission wings. 
Previously the solar Lyman-alpha line 
had been detected in May, 1952, by 
means of photon counters sent aloft in 
an Aerobee (Sky and Telescope, Feb- 
ruary, 1953.) 
FELS PLANETARIUM 
ANNIVERSARY 

On November 6, 1953, the Fels 
Planetarium of the Franklin Institute 
in Philadelphia celebrated the 20th an- 
niversary of its opening. Over 2,510,000 
visitors have seen demonstrations with 
the Zeiss projector during the first two 
decades of operation. Guest of honor at 
the celebration was James Stokley, of 
General Electric Laboratories, who was 
first director of the planetarium. 
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The display of March 20, 1953, by about 9 p.m. EST showed the development pictured here and on the front cover. The 
series On page 37 shows its appearance about two hours earlier. Between the time that Sgt. Godsey took the cover pic- 
ture and those above he “had to dash back into the house to get warm and to load film.” The sequence is from upper 
left to upper right, then to lower left and lower right, over an interval of some five to 10 minutes. The aurora had its 


“usual” greenish blue color. 


The camera was moved slightly to the left for the last exposure, in which most of Cassi- 


opeia can be seen. Auroral photographs with this article are by M./Sgt. James H. Godsey, Jr., at Goose Bay, Labrador. 


THE AURORA 


By DoNnALp S. KIMBALL, Yale University Observatory 


ng REAT STREAMS of red and 
blue shot up along the northeast- 
ern horizon. . These streams 
would faint and brighten in such a won- 
derful manner, that we imagined some 
painter in the skies drew his great brush 
from the horizon up to 40 or 50 degrees, 
dipped with vermillion, then with sky 
blue, and then with white and flesh 
color.” So the San Joaquin Republican 
described the great aurora of 1859 seen 
at Stockton, California.! 
Probably few phenomena of nature so 
fascinate scientific and nonscientific ob- 
servers alike as the aurora. Neverthe- 


less, people living in high latitudes have 
become so familiar with its colorful dis- 
plays as to accept them as normal parts 
of their surroundings. During long arc- 
tic nights the aurora writhes and twists 
in a multiplicity of forms and colors pro- 
viding an awe-inspiring spectacle illu- 
minating the entire sky. 

In the Northern Hemisphere, displays 
are usually called the aurora borealis or 
northern lights, because they are chiefly 
seen in the north, while in the Southern 
Hemisphere they are known as the 
aurora australis or southern lights. 

Historical records over 2,000 years 
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aurorae as “horsemen rul- 
ning in the air, in cloth of gold, and 
armed with lances like a band of sol- 
diers.” Although aurorae were known 
to the Greeks and Romans, their knowl- 
edge in most cases probably came from 
travelers. Only on rare occasions 0 
southern Europe and the Mediterranean 
countries witness an aurora. Great dis 
plays may be seen as far south as the 
West Indies, and the aurora of August 
28, 1859, was reported overhead i 
Texas and Florida, while on February 
4, 1872, a display was seen in Bombay, 
India. 
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In this chart by Geddes and White, the auroral zone in south polar regions is 
not completely outlined, because of a lack of observational data from interior 
Antarctica. The circles indicate limits of visibility for normal aurorae from 
various observing stations. For some of these the polygons show the relative 


frequencies of aurorae observed in different directions. 


From “Terrestrial 


Magnetism and Atmospheric Electricity.” 


A typical strong auroral display seen 
from the northern United States fre- 
quently commences after sunset as a 
faint dawnlike glow above the northern 
horizon. An arc of silver light gradually 
emerges out of the glow and becomes 
brighter and more distinct. As the arc 
steadily moves up the sky, rays shoot up- 
ward from bright places which appear 
along its lower border. The rayed arc 
becomes irregular in shape and folds up- 
on itself, resembling a large curtain. 
Luminous bands rise from the northern 
horizon and sweep across the sky. Rays 
now reach the zenith, where they form 
a fanlike corona, and the aurora is at its 
greatest intensity. After several minutes, 
forms grow dimmer, the sky becomes 
covered with a luminous veil and a faint 
arc reappears in the north, gradually 
merging into the glow of the night sky. 

One does not often see such a definite 
progression as has been described above 
and, in some cases, changes occur so 
rapidly that there is doubt about their 
exact sequence. An observer may be 
watching activity near the northern 
horizon and suddenly become aware that 
a corona has formed directly overhead. 
_ There are, however, several standard- 
zed auroral forms that are recognizable. 
Several publications listed in the refer- 
ences?» *.4 describe and illustrate the 
Principal types. 

Aurorae occur on the earth chiefly 
within two oval-shaped zones centering 


around the geomagnetic poles. If viewed 
from the moon, the aurora would appear 
like two luminous clouds near the north 
and south poles on the dark side of the 
earth. The north geomagnetic pole is 
near Etah, Greenland, and the south 
geomagnetic pole is on the antarctic con- 
tinent. Very infrequently, auroral dis- 


plays are seen in tropical and subtropical 
regions. 

In 1881 Fritz® published his well- 
known map showing the geographical 
distribution of aurorae in the Northern 
Hemisphere, based on the analysis of a 
great number of older visual records. 
tually, credit for the first map showing 
distribution in the Northern Hemi- 
sphere should probably go to Loomis,® 
who published such a map in 1860. Over . 
the antarctic regions, records are too few 
for a complete delineation of lines of 
equal auroral frequencies for the South- 
ern Hemisphere. Reports from a num- 
ber of antarctic expeditions were used by 
White and Geddes.’ Later, Vestine and 
Snyder® were able to draw the zone of 
maximum auroral frequency over the 
greater part of the antarctic region. 

Auroral theories are numerous, and 
in their historical sequence they have 
progressed hand in hand with our knowl- 
edge of physical science. “The great dis- 
play of February 4, 1872, was studied 
by the Italian astronomer Donati, who 
suggested that the source of its energy 
might be found in the sun. Loomis,” in 
1870, wrote: 

“We must... conclude that the black 
spot [sunspot] is a result of a disturb- 
ance on the sun’s surface which is ac- 
companied by an emanation of some in- 
fluence from the sun which is almost in- 
stantly felt upon the earth in an un- 
usual disturbance of the earth’s magnet- 
ism, and a flow of electricity developing 
the aurora light in the upper regions of 
the earth’s atmosphere. The appearances 
favor the idea that this emanation con- 
sists of a direct flow of electricity from 
the sun.” 

Loomis also drew a series of curves for 
the years 1776 to 1870 which compared 


These draperies in the sky remained motionless for 80 seconds, on an evening 
in October, 1952, and Sgt. Godsey left the camera shutter open for that time. 
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the number of aurorae, the range of the 
magnetic disturbance, and the relative 
extent of sunspots. 

Today, scientists have evidence that 
the aurora is caused by showers of elec- 
trified particles consisting of electrons 
and charged hydrogen atoms emitted 
from centers of disturbance on the sun’s 
surface. Traveling at speeds in excess 
of 1,000 miles a second, these solar bul- 
lets shoot out into space, catch the earth 
in their path, and drench its atmosphere. 
This bombardment sometimes continues 
for several days. 

When one of these showers approaches 
the earth, the electrified particles are di- 
verted by the earth’s magnetic field down 
toward the north and south magnetic 
poles into the upper atmosphere, where 
the particles collide with atoms of rare- 
fied air. The collisions excite the atoms 
so that they give off light resulting in the 
display that, as seen from the earth many 
miles below, is known as the aurora. 

The same shower of solar particles 
that produces the aurora also interferes 
with the earth’s magnetic field, causing 
magnetic storms. As early as 1741, Cel- 
sius and Hiorter in Sweden noted that 
a compass needle changed its direction 
by several degrees during bright aurorae. 
For hours at a time, during a magnetic 
storm, radio, telephone, and telegraph 
communication are made unreliable or 
even impossible. 

Because they appear to be produced 
by the same forces, aurorae serve as tip- 
offs on magnetic storms. Since both tend 
to follow the sunspot cycle, it has be- 
come possible to forecast the long-range 
occurrence of magnetic storms and au- 
rorae. However, sometimes brilliant au- 
roral displays have been seen when few 
or even no sunspots were visible. “The 
relation between sunspots, aurorae, and 
magnetic storms is complex and not read- 
ily explained. 

The exact nature of the regions on the 
sun from which the charged particles 
emanate is still a subject for investiga- 
tion. In addition to sunspots being asso- 
ciated with these sources, solar flares 
are often correlated with magnetic storms 
and spectacular aurorae. Generally, the 
time of passage for the corpuscular radia- 
tion from the sun to the earth appears 
to be about 24 to 36 hours. Meteorites, 
cosmic rays, and this corpuscular radia- 
tion from the sun appear to constitute 
the only extraterrestrial matter with 
which man has a close contact. 

Aurorae play an important part in 
the exploration of the earth’s upper at- 
mosphere. Man lives on the floor of an 
ocean of air that is hundreds of miles 
deep and very complex in nature. At the 
present time, the upper atmosphere is 
under extensive investigation, by study- 
ing noctilucent clouds, the solar spec- 
trum, meteors, radio propagation, sound- 
wave phenomena, the duration of twi- 
light, the light of the night sky, and the 
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This map shows the estimated number of days per year of visible aurorae for 
the Northern Hemisphere, after Vestine, based on Fritz’ data from 1700 to 


1872 and on later data to 1942. 


Note that maximum frequency is centered on 


the geomagnetic pole, but there only about 50 displays per year are seen. 
Drawn by Harry S. Oliver. 


aurora. Rockets have gathered direct 
evidence from heights as great at 250 
miles, but the aurora enables us to probe 
the atmosphere to greater altitudes. 

Analyzing the light emitted by the 
aurora gives information on the kinds of 
gases present in the upper atmosphere, 
their physical condition, and their be- 
havior when bombarded by incoming 
showers of electrified particles. ‘The most 
easily observed auroral light comes from 
oxygen and nitrogen, the chief constit- 
uents of the atmosphere, but evidence is 
growing that showers of hydrogen nuclei 
(protons) may be the primary cause of 
the aurora. Recently, hydrogen has been 
rediscovered in the auroral spectrum,!® 1! 
but as early as 1885 Carlheim-Gyllen- 
skiold!? identified hydrogen in the visual 
auroral spectrum during observations in 
Spitzbergen. Current beliefs concerning 
the effects of these “hydrogen showers” 
were described by Otto Struve in this 
magazine two years ago.}8 

Although modern scientific equipment 
furnishes much important data on the 
aurora, visual observations are still 
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necessary. Already, visual work has 
vielded significant information on the 
frequency of displays, their geographical 
distribution, their variation with the 
sunspot cycle, and the general sequence 
of forms during a display. By continued 
visual observations much can be learned 
about the structure of the aurora and 
the growth of an auroral zone during a 
display. 

During the 19th century, some re 
markable aurorae were observed. A num- 
ber of reports, found in the scientific 
publications and newspapers of the day, 
may be of great value to modern stt- 
dents of the aurora, particularly the 
writings of such early investigators a 
Loomis, Olmsted,!4 and Carlheim-Gyl- 
lenskiold. Our list of references includes 
some of these important original sources. 

To study the broader aspects of a dis 
play of northern lights, it appears neces 
sary to rely on visual observations. For 
even a moderate aurora, 10 observatories 
equipped with all-sky cameras could not 
give adequate coverage for North 

(Continued on page 44) 
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WHITE DwaRFs--I 


By Orro Strruve, Leuschner Observatory 
University of California 


N 1924 A. S. Eddington derived the 

theoretical relation between mass and 

luminosity for stars that obey the 
perfect gas laws, as sketched in last 
month’s article. When he compared the 
theoretical relation with observational 
data, he found agreement not only for 
such diffuse stars as Capella, whose mean 
density is about that of air, but also for 
red dwarfs like the sun whose material 
is denser than water, and the double 
star Krueger 60 which is as dense as 
iron. 

Eddington was much surprised that so 
wide a variety of stars obeyed the mass- 
luminosity relationship. In his own 
words, “Something very different was 
being sought for,” namely, the departure 
of dense stars from the theoretical mass- 
luminosity relation that might result from 
a failure to conform to the equation of 
perfect gases. (The pressure is propor- 
tional to the density and the temperature 
of the gas and inversely proportional to 
the mean weight of the particles.) 

But “the big terrestrial atoms which 
begin to jam at a density near that of 
the liquid state do not exist in the stars. 
The stellar atoms have been trimmed 
down by the breaking off of all their 
outer electrons. . . . Consequently we 
can go on squeezing ever so much more 
before these tiny atoms or ions jam in 
contact. At the density of water or even 
of platinum there is still any amount of 
room between the trimmed atoms; and 
waste space remains to be squeezed out 
as in a perfect gas.” ! In other words, 
the perfect gas law remains in force for 
all the stars of the main sequence. As 


‘Stars and Atoms, Yale New 


Haven, 1927, page 39. 


University Press, 


W. H. McCrea says?: “All other [than 
the white dwarfs] known stars . . . con- 
form more or less closely to the mass- 
luminosity relation. Indeed, the fore- 
going discussion [similar to that outlined 
in our previous article] makes it appear 
rather difficult for a star not to con- 
form!” 

Yet a truly enormous number of stars 
in our galaxy are of the “nonconformist” 
type, predominantly the white dwarfs, 
of which the most famous representative 
is the faint companion of Sirius. The 
following simple computations will 
demonstrate the peculiar properties, 
large relative mass, small luminosity, 
extremely high density, that are charac- 
teristic of this and other white dwarfs. 

In 1844 F. W. Bessel found that the 
proper motion of Sirius is not uniform, 
but roughly sinusoidal, with a periodicity 
of 50 years in the length of the waves. 
Eighteen years later Alvan G. Clark first 
saw the faint star, Sirius B, whose at- 
traction upon Sirius A produces the ir- 
regularity of motion detected by Bessel. 
The parallax of Sirius is 0.38 second of 
arc, and the angular size of the orbit of 
B around A is 7.6 seconds; therefore 
the linear size is 7”.6/0".38, or 20 
astronomical units (about the distance 
between Uranus and the sun). 

Kepler’s third law tells us that the 
total mass of a double star, in terms 
of the mass of the sun, is equal to the 
ratio of the cube of the orbital semi- 
major axis to the square of the period, 
20°/507, or 3.2. This total mass must be 
shared between Sirius A, which from its 
normal spectrum has a mass of about 2.2 


“Physics of the Sun and Stars, Hutchinson's 
University Library, 


London, 1950, page 150. 





The first man to see the companion of Sirius was Alvan G. Clark, while testing 

the 1814-inch telescope now at the Dearborn Observatory. He is shown here 

with Carl Lundin (right) during the assembling of the Yerkes 40-inch objective, 
still the largest in the world. 
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The existence of a massive companion 

to Sirius was first predicted by Fried- 

rich Wilhelm Bessel, pioneer in precise 
astronomical measurements. 


suns, and Sirius B, for which there re- 
mains the difference, 3.2 — 2.2 = 1. 

But Sirius B is about 10 magnitudes 
fainter than Sirius A, making its abso- 
lute visual magnitude about + 11.3. 
(The sun has an absolute magnitude of 
+ 4.85.) Thus Sirius B emits only about 
1/10,000 the light of Sirius A, and 
1/400 the light of the sun. Yet, its 
mass is the same as the sun’s, and if it 
obeyed the mass-luminosity relation it 
would emit the same amount of light as 
the sun, two ergs per second per gram. 
In reality it emits only 1/200 erg per 
second per gram. 

Also, from the work of W. S. Adams 
we know that Sirius B has approximately 
the same color as Sirius A. Their sur- 
face temperatures are thus the same. ‘The 
only way we can explain the 10,000- 
times deficiency in the total light of 
Sirius B is to suppose that its surface 
area is 10,000 times smaller than that 
of Sirius A. This makes its radius the 
square root of 10,000 or 100 times 
smaller than Sirius A, which is itself 
about twice the sun’s radius. ‘Thus, 
Sirius B has a radius about 1/50 that 
of the sun, and only 1/125,000 the sun’s 
volume. The masses are the same; there- 
fore the density of Sirius B is 125,000 
times the mean density of the sun. 

Even more fantastic is the mean den- 
sity of the star AC +70°8247. G. P. 
Kuiper has estimated that this white 
dwarf has a diameter only about 0.005 
that of the sun, or about one half of 
the earth’s. It is believed to be of about 
one solar mass, and its mean density 
must be 10 million times the solar den- 
sity. W. Krogdahl? has computed (with 


3The Astronomical Universe, The Macmillan Com- 
pany, New York, 1952, page 393. 
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slightly different data): ‘At the surface 
of the earth a little 0.1 inch cube of aver- 
age stuff from this star would weigh al- 
most 1,300 pounds. At the surface of the 
star, however, this same pinch of mate- 
rial would weigh 2,200,000 tons, for the 
surface gravity of this white dwarf is 
calculated to be 3,400,000 times the 
earth’s. Here a 150-pound man, though 
his body were as strong as steel, would 
be crushed to tissue thinness by his own 
250,000 tons of weight. The enormous 
compressive force of the star’s tremendous 
surface gravity causes its atmosphere to 
increase in density about a billion times 
through a depth of just 15 feet; con- 
sequently the whole atmosphere of this 
white dwarf is probably only 10 to 15 
feet thick!” 

The steep density gradient implied 
by the small size and large mass of the 
star has an_ interesting consequence 
pointed out some years ago by E. Schatz- 
man. Just as on the earth the dense 
metals have sunk into the deepest core 
while the lighter substances, like water 
and especially the gases, have risen to the 
surface, so in a white dwarf all available 
hydrogen floats on top of a dense inner 
mass, and gives rise to a thin atmosphere 
of hydrogen-rich gases. ‘he atmosphere 
is under heavy pressure from the at- 
traction of the star as a whole, so that 
very broad hydrogen lines are produced 
—about as observed under pressures of 
many atmospheres in the laboratory. 

The broadening of the hydrogen lines 
in stellar atmospheres is caused by the 
electrical fields of ionized atoms and free 
electrons which happen, in their random 
flights, to come close to a_ radiating 
hydrogen atom. This is related to the 
Stark effect in the laboratory. The 
amount of the broadening depends upon 
the pressure of the atmosphere, which 
in turn depends upon the surface gravity 
of the star. In an ordinary main-se- 
quence star, for example the sun, the 
surface gravity is about 30 times greater 
than at the surface of the earth, but be- 
cause of the very low density of the 
sun’s reversing layer, the pressure is 
only a small fraction of one atmosphere. 
We have seen that in the exceptional 
case of the star AC + 70°8247, surface 
gravity is about three million times 
greater than the earth’s, which would 
make it about 100,000 times greater than 
the surface gravity of the sun. The cor- 
responding pressure in the reversing 
layer would then be many atmospheres 
and the hydrogen lines would be broad- 
ened to such an extent that they would 
flow together into a fairly uniform con- 
tinuum of absorption. This might explain 
why there are white dwarfs with purely 
continuous spectra. According to Kuiper, 
AC +70°8247 has such a continuous 
spectrum. 

In other white dwarfs, the hydrogen 
lines are visible but they are usually 
much broader than in main-sequence 


stars of spectral type 4. A study by 
Kuiper of the line profiles of two such 
objects, 40 Eridani B and Wolf 1346, 
has given surface gravities about 10,000 
times greater than the surface gravity of 
the sun. Assuming that these stars have 
masses of the order of the sun’s and 
about 1/100 the sun’s radius, the com- 
puted surface gravity would be 10,000 
times the sun’s—as was found from the 
line profiles. 

It must, however, be admitted that we 
have no satisfactory theory of the spectra 
of the white dwarfs. A few of them 
show fairly narrow hydrogen lines to- 
gether with lines of iron and other 
metals. Others have strong helium lines 
and weak hydrogen lines. This might 
have been expected if the white dwarfs 
had consumed nearly all of their original 
hydrogen through nuclear reactions. L. 
Mestel has suggested that the hydrogen 
now found in the atmosphere of a white 
dwarf such as Sirius B may represent 
not the small remaining fraction of its 
original supply of hydrogen but gas which 
this star has collected from interstellar 
space during its long lifetime. It is 
therefore possible that some stars have 
collected a reasonably large amount of 
surface hydrogen while others have failed 
to do so, either because they never hap- 
pened to travel through a region of space 
containing dense interstellar gas clouds 
or because their motions through such 
clouds may have been too fast for the 
process of accretion to operate. 

About 25 years ago W. J. Luyten 
started a systematic search, on Harvard 
Observatory photographs, of faint stars 
having large proper motions. Nearly 100 
million stars were examined with a blink 
instrument which compares two plates, 
taken some 25 years apart. About 100,- 
OOO stars were found to have measurable 
proper motions, of which some 3,000 had 
large proper motions. All these stars 
must be close to the sun, otherwise they 
would not show a measurable displace- 
ment in 25 years. Most of them appear 
faint, roughly of magnitudes 12 to 15. 
Located at distances of 10 parsecs or 
less, they must be very faint intrinsically 
—they are all dwarf stars. 

From their colors, Luyten, in collabo- 
ration with E. F. Carpenter at the Uni- 
versity of Arizona, divided the fast- 
moving dwarfs into two distinct classes. 
About 2,900 are ordinary red dwarfs of 
spectral type 47; about 100 are white 
dwarfs of spectral types B, 4, F, and 
“continuous.” The last-named have no 
spectral absorption lines, not even those 
of hydrogen. 

We can roughly compute on the basis 
of Luyten’s work that within any large 
volume of space three per cent of all stars 
are white dwarfs. Ninety-five per cent 
are main-sequence stars. Two per cent 
remain for the other sequences, mostly 
the subdwarfs and subgiants. The giants 
and supergiants are exceedingly rare. 
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We have already seen that the white 
dwarfs depart from the mass-luminosity 
relation. According to Luyten they form 
a broad band in the Hertzsprung-Russel| 
diagram, whose central line, though not 
quite parallel to the main sequence, de. 
parts from it about 10 magnitudes, The 
width of the band is about four mag. 
nitudes, and is thus much greater than 
the width of the main sequence. 

Next month we shall attempt to rec. 
oncile the peculiar properties of white 
dwarfs with present theories of their 
origin and evolution. 

(To be continued) 





THE AURORA 
( Continued from page 42) 


America. The geographical extent and 
description of the aurora at its southern 
limit (in the Northern Hemisphere) can 
be obtained only by visual means, since 
most auroral observatories are located 
in or near the auroral zone. A program 
of visual work along these lines is being 
planned for the Third Geophysical Year 
in 1957-58. 
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THE CAMBRIDGE SYMPOSIUM 
on THE Gas DyNamics 
OF INTERSTELLAR CLOUDS 


Al CAMBRIDGE there were about 
35 astrophysicists and 25 physicists 
and aerodynamicists. “The symposium 
had the dual purpose of bringing to- 
gether observational and theoretical astro- 
physicists, and of having them present 
their engineering colleagues with prob- 
lems that the latter might be able to 
solve where the former fail. Since the 
interstellar medium has been studied in 
recent years by widely scattered groups 
and individuals between whom there had 
been little direct contact, the discussions 
were provocative; and it was indeed a 
pleasure to participate in the synthesis of 
very different points of view. Many new 
approaches were presented, and out of it 
all evolved a clarified picture of the 
physics of the interstellar medium. 
The observational progress reported 
was dominated by the presentation of 
the amazing Milky Way photographs 
made in recent years by the new 
Schmidts, notably the 48-inch instru- 
ment on Palomar Mountain. R. Min- 
kowski showed photographs made in red 
light of the Milky Way in Sagittarius- 
Scorpius and in Cygnus which revealed 
detail and structure of a hitherto un- 
dreamed-of variety. Most striking were 
the striated arcs of emission nebulosity 
(mostly due to hydrogen clouds) with 
parallel orientations over large areas of 


© the sky. The gradually varying primary 
_ direction of the striae is highly suggestive 
_ of alignment by interstellar galactic mag- 
| netic fields. “The sharpest emission fea- 





tures have diameters estimated to be no 
more than 1,000 astronomical units. 
To supplement the Palomar photo- 
graphs, there were exhibits of southern 
Milky Way pictures made at Harvard’s 
Boyden station with the Armagh-Dun- 
sink-Harvard telescope and with the 
small Perkin-Zeiss camera, and a group 
of photographs of emission features in 
the Magellanic Clouds by A. D. Thack- 
eray, at the Radcliffe Observatory in 
Pretoria. The Radcliffe plates show a 
hitherto unsuspected prevalence of S- 
shaped emission features. The Harvard 
material has been analyzed by Dorrit 
Hoffleit, who found, in addition to a 
wide variety of new southern emission 
features (notably in the Carina section), 
about 150 new globules. ‘These are 


small, roundish dark nebulae one light- 
year or less in diameter, that may mark 
the beginnings of yet unborn stars. She 
also has discovered a dozen larger dark 
and roundish nebulae with estimated 
diameters as great as five or six light- 
years. The Perkin-Zeiss camera shows 


THREE WEEKS OF SYMPOsIA--II 


By Bart J. Box, Harvard College Observatory 


in some parts of the sky almost perfectly 
circular emission features, whereas in 
other sections the emission nebulosities 
are torn to shreds in a turbulent mass, 
suggestive of strong stirring forces of un- 
known nature. The exhibit of celestial 
photographs was completed with the 
very fine Milky Way atlas prepared in 
recent years by Shajn and Hase at the 
Crimean Observatory (although no 
Soviet astronomers were present at the 
Cambridge symposium). 


Many small black glob- 
ules are seen in silhou- 
ette against a faintly 
glowing background of 
interstellar hydrogen 
around the open cluster 
IC 2944 in Carina. The 
smaller single globules 
are about 0.2 light-year 
across. Enlarged from 
a one-hour red photo- 
graph by W. D. Victor, 
May 28-29, 1951, with 
the ADH telescope in 
South Africa. 


The work of the Dutch astronomers 
with the 21-cm. hydrogen line, mentioned 
last month, made a deep impression at 
Cambridge. ‘The strong concentration of 
neutral hydrogen in the spiral arms of 
our galaxy and its virtual absence be- 
tween the arms indicates that the arms 
are primarily composed of gas and dust 
and that the stars play a secondary role. 
The spiral structure of a galaxy thus be- 
comes very much the concern of those 
interested in the gas dynamics of inter- 
stellar matter. 

C. F. von Weizsaecker, of Goettingen, 
stressed the importance of the barred 
spirals as an initial stage in spiral forma- 
tion, pointing out the stability of a ring 
structure and the lack of stability of the 
spiral features as we know them in our 
own galaxy and in M3:. S. Chandrase- 
khar and E. Fermi, University of Chi- 
cago, have studied the stabilizing influ- 
ence upon spiral arms in our galaxy that 
should result from magnetic _ fields 
roughly parallel to the direction of the 
arms. The spread in the directions of 
maximum polarization observed in the 
light of distant stars is taken to indicate 
the value of the galactic magnetic field. 
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A field of some millionths of a gauss can 
account for the observed polarization 
properties and provide a mechanism for 
the stabilization of the spiral features. In 
the discussion, von Weizsaecker made 
the point that the lateral stability pro- 
vided by magnetic alignment does not 
prevent disintegration of a spiral arm 
through shearing effects. 

The principal problems facing the 
symposium were summarized by van de 
Hulst. He considers the major achieve- 





ment of recent years to be the discovery 
that stars are evidently being formed 
continuously from interstellar gas. This 
applies especially to the O and B stars 
found in rapidly expanding groups or 


associations. He asked why all of the 
interstellar matter was not collected in 
stars, in other words, how some of the 
gas might be returned by the stars to 
the interstellar medium. 

Then he mentioned that, since the 
first symposium of this kind (at Paris in 
1949), astrophysicists had gradually come 
to realize that cosmic dust contributes 
relatively little to the total mass of inter- 
stellar matter. Rather, it is useful only 
as a tracer for structural details in the 
abundant but mostly invisible gas, which 
drags the dust particles along with it. 
‘There was not complete unanimity on 
this point, and all agreed that the relation 
between gas and dust would require con- 
tinuing investigation. 

There was, however, general accept- 
ance of van de Hulst’s next point, that 
the dust, along with certain molecules, 
provides a cooling agent of major im- 
portance. For we find near the central 
plane of our galaxy apparently two very 








different varieties of cosmic gas clouds. 
Most readily observed are the H-II re- 
gions of ionized hydrogen, with tempera- 
tures of the order of 10,000 to 15,000 
degrees absolute. ‘There are also the 
H-I regions, mostly of un-ionized hydro- 
gen and possibly certain molecules, where 
the temperatures are 50 to 100 degrees 
absolute; these occur especially in and 
near the great dust clouds. 

One of the principal new views that 
I brought back with me was that the 
difference in temperature between the 
H-I and H-II regions has important 
consequences for the equilibrium between 
them. An H-II region exists primarily 
around a very hot O or B star (where 
there is a plentiful supply of ionizing 
ultraviolet radiation) and it is gener- 
ally surrounded by an H-I region. If 
the atomic densities in the two regions 
are identical, the higher temperature of 
the H-II region will produce a very much 
greater pressure there, and it should al- 
most certainly be expanding into the H-I 
region. ‘This idea was originally pro- 
posed by L. Spitzer, of Princeton, and 
it has since been elaborated by several 
participants in the Cambridge sympo- 
sium, notably L. Biermann, of Goet- 
tingen, Oort, and H. Zanstra, of Am- 
sterdam. 

Oort took the point of view that the 
association of dense gaseous nebulae with 
O and B stars is not simply a chance 
one, but that they belong together. He 
gave reasons why the absorption features 

narrow fringes and strings, as 
well as the globules—should result from 
the compression that would accompany 
the expansion of a hot region into a cooler 
one. 

The cloud structure of the interstellar 
medium continues to present a challenge. 
‘The smallest observed gas condensations 
in planetary nebulae have diameters of 
not more than 200 astronomical units. 
The best-known dust concentrations are 
the tiny globules; the smallest observed 
to date have diameters of a few thousand 
astronomical units. The largest of the 
single and well-defined dust aggregations 
have diameters of the order of 200,000 
to 300,000 astronomical units. ‘There 
is still rather strong disagreement on 
whether or not the globules represent 
as marked concentrations of gas as of 
dust. From these small units, the ob- 
server progresses to the interstellar gas 
clouds (revealed by interstellar absorp- 
tion lines in the spectra of stars) with 
diameters of the order of 50 light-vears, 
and the large dust complexes with di- 
ameters of several hundred light-vears. 
Why do these various types of clouds 
exist and what holds them together? 
With the exception of the globules, grav- 
itation probably plays only a minor role 
in their formation and evolution; tur- 
bulence and magnetic fields are probably 
the major agents holding them together, 
with shearing by galactic rotation pro- 


viding a strong disruptive force. Definite 
answers to these questions might throw 
some light on the problems of star for- 
mation. 

Zanstra dealt with the formation of 
small, cool gaseous condensations in 
planetary nebulae. He demonstrated 
that under certain well-defined conditions 
of temperature, density, and composition 
of a gas, cool condensations would natur- 
ally form in a gaseous cloud. Zanstra’s 
study adds another possible mechanism to 
the small list of processes that may lead 
to cloud formation in gas or dust, namely, 
gravitational collapse, the effects of 1adi- 
ation pressure on solid particles, and 
certain magnetic and hydrodynamical 
effects. 

F. D. Kahn, of Manchester, has 
studied what happens when two inter- 
stellar gas clouds collide. He showed that 
on the basis of the currently accepted 
picture of gas clouds with diameters of 
the order of 25 light-years, spaced 300 
light-years or so apart near the galactic 
plane and moving with speeds of the 
order of five kilometers per second, any 
one cloud should bump into some other 
cloud about once every two million 
years. ‘The consequences of such a col- 
lision depend on whether they hit head 
on or suffer a partial collision. In the 
first case, a single merged cloud will al- 
most certainly result. In the second case, 
the two clouds may be partly broken up, 
with the parts not in line of collision 
breaking away from the remainder and 
each going its own way, and with the 
colliding parts merging into a third unit. 

‘There seems, however, no escape from 
the conclusion that the result of anv col- 
lision will almost certainly be a heating 
of the colliding parts to temperatures 
calculated by Kahn to be close to 3,000 
degrees absolute. How do these clouds, 
so heated by collision, radiate away their 
energies to return to their customary 
temperatures of 50 to 100 degrees? Kahn 
expects that “ice splinters,” tiny particles 
with diameters of the order of a millionth 
of a centimeter, very much smaller there- 
fore than the particles that produce in- 
terstellar reddening and absorption, are 
sufficiently abundant to take away the 
excess energy of the gas. 

Kahn’s paper raised almost more prob- 
lems than it solved. Where, for example, 
do we observe these clouds in collision, 
when at any time five to 10 per cent 
of all clouds should be in collision? Or, 
should we take the cloud picture for the 
distribution of the interstellar gas less 
literally than has been done by Kahn and 
consider rather a general streaming of 
gas without so much emphasis on the dis- 
crete clouds? 

Biermann and A. Schlueter, of Goet- 
tingen, have been investigating problems 
of radiation pressure and mass balance of 
the interstellar medium. They find that 
the pressure exerted by the H-II regions 
of low density between the discrete gas 
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clouds exerts a stabilizing pressure 
the embedded clouds of neutral } 

gen, the H-I regions. They argue fur 

that the cirrus-like emission features. 
brought about by magnetic fields in. 
galaxy. Biermann, after a special 

of the mass balance in the inte 

medium, makes the challenging sug 
tion that corpuscular radiation of | 
sorts from the stars each year rety 
the equivalent of one to 10 solar mag 
to the interstellar gas, thus _pogg 
counterbalancing the loss of mass ff 
the gas through accretion into stars,” 

Almost a day was spent on proble 
relating to accretion, by which we me 
the growth of a star or condensation j 
the expense of the surrounding medit 
The subject was introduced by W, 
McCrea, of Cambridge, while F. Ho 
and H. Bondi, also of Cambridge, 
T. Gold, of Herstmonceux, took part 
the discussion. E. Schatemai of Par 
presented some objections to the pres 
theory of accretion. The consensus ¥ 
that accretion probably plays a very sm 
role in O and B stars, since their tem 
peratures would produce sufficient ra 
ation pressure to repel any particles @ 
atoms falling toward the star. It W 
further agreed that accretion would 
place on a big scale only if the velog 
of the star or condensation were of @ 
order of one kilometer per second or k 
In consequence of these limitations, 
process was found by Schatzman to 
possibly an important one in a =i 
terval of stellar masses. 

On the final day, we had a lively di 
cussion about the constancy of the a 
between the densities of interstellar § 
and cosmic dust. M. P. Savedoff, 
Leiden (and Rochester), believes | 
cannot decide the question from availa 
observational evidence and that it m 
be argued on the basis of theory a 
He showed that for reasonable gas 4 
sities the dust particles will be forced 
to move with the gas, and hence the 
of their densities should be nearly | 
same for different parts of the gal 
and for dense and rarefied regions. 
concluded that local regions of 
cosmic dust (globules, for example) 4 
represent in all probability strong @ 
centrations of interstellar gas. 

The writer took the opposite stall 


FACING PICTURE: NGC 6334, @ 
ward the lower right, is the largest am 
brightest of this group of nebulositl 
photographed by M. J. Bester with ¢ 
Harvard 60-inch reflector at Bloe 
fontein, South Africa, on a red-sensi 
plate exposed one hour without a 
Sir John Herschel discovered NGC & 
visually with an 18-inch reflector ! 
1837, but failed to detect any of t 
other patches. Other photographs | 
this group, by Duncan with the } 
inch Mount Wilson reflector and 
18-inch Palomar Schmidt, a : 
“The Sky” for November, 1940. 
is at the top. 
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The bright and dark nebulosities that form NGC 6188 in Ara resemble strongly 
the better-known Horsehead nebula near Zeta Orionis (of which a 200-inch 


photograph appeared on the August, 1951, back cover). 


The bright rim is 


possibly the heated, compressed zone between two cosmic clouds in collision. 
This photograph was taken on a 103a-E plate, exposed for 90 minutes by M. J. 


Bester with Harvard Observatory’s 60-inch reflector at Bloemfontein. 


The 


position is 16" 38", —48°.0 (1950). North is at the top. 


close examination of photographs of dif- 
ferent sections of the Milky Way in- 
dicates apparently very different condi- 
tions from one section to the next. In 
Carina, for example, the gas seems to be 
much more prevalent relative to the dust 


than in Sagittarius-Scorpius. In one 
section (directly east of the southern 
Coalsack) the O and B stars and the 


dust are conspicuous while there is no 
evidence for the presence of gas. There 
is no marked correlation between the 
amount of space reddening and the 
strength of interstellar absorption lines 
for highly reddened stars (other than 
the obvious correlation of both with dis- 
tance of the star). This fact and the 


limited evidence available from 21-cm. 
observations in clear and obscured regions 
seem to argue against a uniformly iden- 
tical relative distribution of gas and dust. 

Summarizing our knowledge as it ap- 
peared at Cambridge, we seem to be well 


48 SxKy AND TELESCOPE, December, 1953 


on the way toward understanding the 
important processes of the equilibrium of 
clouds of gas and dust. We are still, 
however, very far removed from a uni- 
fied theory, and we are only just start- 
ing to explore the long-range evolution- 
ary processes related to star formation. 


THE JopRELL BANK SYMPOSIUM 
ON Rapio ASTRONOMY 


T JODRELL BANK, about 50 

astronomers and radio physicists, in- 
cluding most of the British radio astron- 
omers, gathered from July 13th to 15th. 
There was a large delegation from Hol- 
land, as well as representatives from 
Australia, Finland, France, Germany, 
and the United States. 

The variety of research at Jodrell 
Bank is great, and was described by the 
director of the station, Dr. A. C. B. 
Lovell, in this magazine in February 


and March, 1953. Another principal 





radio observatory is at Sydney, Ay 
tralia; a gathering held there in Augus, 
1952, was reported by F. J. Kerr, $i; 
and Telescope, January, 1953. Cons. 
quently, the present writer’s account will 
concern only some of the more regen 
developments in radio astronomy, 
The present large mast that carrie 
the dipole of the 220-foot fixed receive, 
at Jodrell Bank is being replaced by ; 
more rigid one, which will move with 
ease and certainty within the range oj, 
10 degrees or so permitted by the fixe) 
position of the receiver. Interesting ai 
this existing equipment may be, however, 
the real object of attention is the aso. 
foot steerable radio telescope now under 
construction. ‘The concrete base anit 
central column are already well a(./ 
vanced ; 2,500 tons of concrete have been | 
poured, and one has only to walk around | 
the base track under construction to ap. 
preciate the tremendous size of the 4 





strument. According to present expecti- 
tions, the steel work will be completed 
next summer and the basic frame will 
be up by September, 1954; operation ma 
begin sometime in 1955. 
Among the 30 papers presented, I wa 
most impressed with those relating t 
discrete radio sources. R. Hanbun 
Brown and C. Hazard, with the 220- 
foot fixed paraboloid at 189 centimeters 
have measured accurate radio magnitudes 
for several galactic and _ extragalactic 
sources. Their work seems to support 
the contention of B. Y. Mills, of Aus 
tralia, that there are two varieties of 
discrete sources, one with large galactic 
concentration, the other with little or ; 
no galactic concentration. R. C. Jen! 
nison, of Jodrell Bank, finds that Cygnus 
A is probably a multiple source, with 
a simple double source fitting the obser- 
vations fairly well. The very bright Cas- 
siopeia A appears on the other hand to 
be roughly circular. Similar studies by | 
Baldwin, of Cambridge, indicate di 
ameters of five and three minutes of art, 
respectively, for Cassiopeia A and Cyg- 
nus A, while Taurus A (identical in 
position with the Crab nebula) is in all | 
probability slightly asymmetric. ; 
At the Cavendish Laboratory, under f 
the direction of M. Ryle, exciting It | 
search is being carried on with a large 
new interferometer system that permits 
the detection and measurement of the 
positions of even very faint discrete 
sources. The interferometer consists 0! 
four large units, each a radio “mirror 
in the shape of a cylindrical paraboloid, | 
made simply by stretching horizontal 
wires between vertical arcs of parabolss | 
and with one line of detecting dipoles fot | 
each mirror. The four units, each about 
100 meters long, have been mounted i 
pairs 60 meters apart, with the separ 
tion between the pairs about 600 metels. 
The units are oriented north-south and 
east-west, and the paraboloids may b 
rotated to various zones of declination | 
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The symposium on radio astronomy at Jodrell Bank Experimental Station, near Manchester, England, July 13-15, 1953. 


KEY TO PHOTOGRAPH 


Left to right, front row, Smith, Becker, Ryle, 
yan de Hulst, Kourganoff, Biermann, Lovell, 
Tuominen, Laffineur, Minkowski, Bok, and 
Oort; second row, Bullough, Hanbury Brown, 
Neubauer, Huxley, Savedoff, Denisse, Koster, 
Seeger, Hey, Stumpers, Westerhout, Palmer, 
Kahn, and Storey; last row, Das Gupta, Gill, 
Kaiser, Hargreaves, Baldwin, Scheuer, O’Brien, 
Adgie, Williams, Shakeshaft, Davies (occult- 
ed), Schrader, Fokker, Schmidt, Little, Hill, 
Hazard, Jennison, Thompson, Maxwell, Dagg, 
and Browne. 


For the larger sources the precision of 
position is about one minute of arc in 
right ascension and six minutes in declina- 
tion; for the fainter sources it is not less 
than three and 20 minutes, respectively. 

With the new equipment, Shake- 
shaft reported that in the zone of declina- 
tion between 27° and 37° north, 120 
discrete sources were plotted, and there 
must be altogether at least 170 detect- 
able sources. Upon being questioned, 
Ryle refused to “count his sources before 
they are hatched,” but a rough prelim- 
inary estimate indicates that the Cam- 
bridge equipment will record at least 
500 of these sources and possibly 1,000! 

The exact positions found by F. G. 
Smith at Cambridge for Cassiopeia A 
and Cygnus A have proved basic for the 
first identification of radio sources with 
galactic and extragalactic objects. From 
Mount Wilson and Palomar, Minkow- 
ski presented a progress report on this 
subject. The identification of Taurus 
A with the Crab nebula and of Cygnus 
A with two faint colliding galaxies has 
already been described in previous arti- 
cles. 

In the position of Cassiopeia <A, 
the Palomar Schmidt plates reveal re- 
markable “scratchy” filaments of emis- 
sion nebulosity, of a variety not observed 
eleswhere in the sky with the possible 
exception of a region in Puppis, from 
which strong radio radiation also comes. 


These scratchy filaments have internal 
radial velocities of the order of 3,000 
kilometers per second. Minkowski sug- 
gested that such filaments may also be 
found near Cygnus X, the second strong- 
est source in that constellation. He re- 
ported on several other identifications 
with extragalactic objects; where the 
identifications seem reasonably certain, 
special disturbances are observed, such 
as the jetlike stream shooting out of the 
nucleus of the galaxy !M87. 

Hanbury Brown has recently attempt- 
ed to construct a radio model of our 
galaxy. It appears that at a wave length 
of a few meters the radio radiation is 
produced mostly by unknown sources 
with a galactic distribution resembling 
that of Population II stars and other 
objects. There is, probably, an additional 
contribution from free-free transitions 
originating in regions with ionized hy- 
drogen, but it is very unlikely that this is 
the major source, in view of the lack 
of galactic concentration. 

P. Scheuer, of the Cavendish Labora- 
tory, has recently made an interferomet- 
ric study to detect radiation from the 
narrow layer of ionized hydrogen clouds 
that lies close to the galactic plane. The 
expected energy from free-free transitions 
appears as a small but very definite peak 
superposed on the broad pattern of the 
general radiation. 

G. G. Little, with the equipment now 
in operation at Jodrell Bank, was un- 
able to detect the radiation at a frequency 
of 177 megacycles per second emitted by 
the second excited state of neutral hvdro- 


CORRECTIONS 


The group photograph on page 13 of 
the November Sky and Telescope was 
taken by G. Haro and not by Bart J. 
Bok. On the next to the last line of the 
same page, for supergiants read giants. 








gen, which produces the 21-cm. line in 
its first excited state. 

New equipment and plans for improve- 
ments in existing equipment were talked 
about continuously during the sympo- 
sium. ‘The Leiden group is_ building 
equipment for their new 75-foot steer- 
able antenna, and other 21-cm. apparatus 
is being planned in Germany and Great 
Britain. The writer reported for Har- 
vard Observatory on the 25-foot antenna 
that we have recently put into operation 
at our Agassiz station in Massachusetts. 

‘The symposium demonstrated that the 
vigorous young science of radio astronomy 
bears watching. The forceful and intel- 
ligent approach by radio astronomers is 
changing the face of astronomy. 





HIGH-SPEED PHOTOGRAPHY 

A camera that can take pictures at the 
rate of 344 million per second (170 ex- 
posures in 1/20,000 second) has been 
designed by Berlyn Brixner, at the Los 
Alamos Scientific Laboratory, for the 
purpose of studying high-explosive phe- 
nomena. According to Physics Today 
the pictures are taken by means of a 
mirror rotating 10,000 times a second, 
on film slightly larger than ordinary 16- 
millimeter. 

Meanwhile, at the University of Roch- 
ester, Dr. Brian O’Brien has achieved 
the shortest exposure, 107’ second, with 
cameras operating at faster than one mil- 
lion frames per second. He finds a new 
reciprocity law failure that is theoreti- 
cally unexplained at present. 

The reciprocity law in photography 
states that the density of a developed 
image is proportional to exposure time 
and light intensity. “This law fails for 
very short or long exposures, but this 
failure could be explained by existing 
photographic theory even for the shortest 
previous exposures, 10~® second. 
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KEY TO PHOTOGRAPH 


1, Mrs. K. Virnelson, HA; 2, W. Andrews, 
HA; 3, Fr. F. Bertiau, Louvain, Belgium; 4, 
D. Harris, III, Ye; 5, F. Roach, NOTS; 6, 
J. Nassau, Warner and Swasey; 7, Mrs. G. 
MeVittie; 8, M. Schwarzschild, Pr; 9, Mrs. 
R. Baker; 10, W. Roberts, HA; 11, L. Lar- 
more, Rand Corp.; 12, E. Martz, Jr., White 
Sands; 13, Mrs. K. Henize; 14, S. Gaposchkin, 
H; 15, Mrs. C. Payne-Gaposchkin, H; 16, E. 
Yowell, Bureau of Standards, Los Angeles; 
17, W. Baum, MWP; 18, J. Merrill, P; 19, G. 
McVittie, Illinois; 20, Mrs. K. Kron, L. 

21, Alden Tombaugh; 22, K. Henize, M; 23, 
Mrs. L. Davis; 24, E. Weston, David Dunlap; 
25, John Merrill; 26, R. Lee, Boulder, Colo.; 
27, Mrs. G. Keller; 28, Miss S. Hill, Whitin: 
29, Mrs. S. Chandrasekhar; 30, S. Chandrase- 
khar, Ye; 31, Jim Anderson; 32, G. Keller, 
P; 33, V. Goedicke, Ohio Univ.; 34, O. Heck- 
mann, Hamburg-Bergedorf, Germany; 35, L. 
Davis, Caltech; 36, G. Van _ Biesbroeck, 
Ye; 37, George Greenstein; 38, Peter Green- 
stein; 39, Mrs. J. Greenstein; 40, P. Keenan, 


41, Laura-May Merrill; 42, D. Billings, HA; 
43, P. Annear, Burrell; 44, W. White, NOTS; 
45, C. Anderson, Burlingame, Calif.; 46, E. 
Fath, Denver, Colo.; 47, J. Wolbach, H; 48, 
Mrs. J. Merrill; 49, L. Aller, M; 50, J. Green- 
stein, MWP; 51, P. Wellmann, David Dun- 
lap; 52, Annette Tombaugh; 53, K. Strand, 
Dearborn; 54, R. Grenchik, I; 55, S. Thorn- 
dike, College of Emporia, Kan.; 56, P. Lind- 
blad, Stockholm Observatory, Sweden; 57, E. 
Carpenter, Steward; 58, Miss B. Bell, H; 59, 
J. Irwin, I; 60, P. Riggs, Drake. 

61, H. Arp, MWP; 62, G. Mulders, ONR, 


San Francisco; 63, Peter Goedicke; 64, E. 
Woolard, N; 65, C. Perry, I; 66, G. Kuiper, 
Ye; 67, C. Tombaugh, White Sands; 68, A. 


Cox, I; 69, A. Meinel, Ye; 70, Horace Bab- 
cock, MWP; 71, J. Stebbins, L; 72, G. 
Dimitroff, Dartmouth; 73, Miss H. Pillans, 
Cal; 74, Edward Kiess; 75, C. Kiess, Bureau 
of Standards; 76, Mrs. C. Kiess; 77, F. Kam- 
eny, H; 78, M. Walker, MWP; 79, John 
Dimitroff; 80, P. Mutschlecner, I. 

81, L. Robinson, Wright-Patterson Air 
Base: 82, R. McCroskey, H; 83, B. Bok, H; 
84, R. Brownlee, I; 85, Barbara Dimitroff; 
86, Mrs. G. Dimitroff; 87, Miss L. Lowen, 
MWP; 88, H. Abt, L; 89, Mrs. K. Wright: 
90, Mrs. A. Joy; 91, R. McMath, McM; 92, 
Mrs. W. Roberts; 93, Mrs. H. Federer, H; 94, 
D. Popper, Cal; 95, Miss J. Streeter, ONR, 
Washington, D. C.; 96, T. Bartlett, Chamber- 
lin; 97, K. Wright, Dominion Astrophysical ; 
98, G. Grant, M; 99, R. Dunn, SP; 100, J. 
Hagen, NRL. 

101, C. Whitney, H; 102, Mrs. J. Evans; 
103, J. Evans, SP; 104, W. Miller, RCA Labo- 
ratories; 105, Mrs. J. Rush; 106, D. Brouwer, 
Yale; 107, Miss R. Jones, Watson Computing 
Bureau; 108, J. Rush, HA; 109, E. Spiegel, 
M; 110, Mrs. J. Stephens, Washington Univ., 
St. Louis; 111, Mrs. C. Tombaugh; 112, A. 
Joy, MWP; 113, A. Stephens, St. Louis; 114, 
A. Skumanich, Pr; 115, C. Federer, H; 116, 
L. Doherty, M; 117, R. Baker, Claremont, 


Calif.; 118, G. Muench, MWP; 119, Miss R. 
Hedeman, M; 120, C. Seyfert, Vanderbilt. 
121, L. Green, Haverford: 122, R. Stoy, 


Royal Observatory, Cape of Good Hope: 123, 
D. Layzer, H; 124, J. Cuffey, I; 125, S. Booth- 
royd, Ithaca, N.Y.; 126, J. Milligan, M; 127, 


Mrs. K. Franklin, Leuschner; 128, Mrs. R. 
MeMath; 129, K. Franklin, Leuschner; 130, 
Miss H. Dodsen, McM; 131, A. Cook, H: 


132, I. Epstein, Rutherfurd; 133, Mrs. U. Van 
Wijk: 134, A. Hogg, Mt. Stromlo, Australia; 
135, A. Recht, Chamberlin; 136, Mrs. R. 
Young: 137, U. Van Wijk, Pr; 138, I. Green- 
baum, N; 139, S. Milford, St. Johns Univ.; 
140, Mrs. F. Edmondson. 

141, G. Herzberg, National Research Coun- 
cil of Canada; 142, P. Herget, Cincinnati; 
143, W. Markowitz, N; 144, Miss F. Wright, 
H; 145, Mrs. S. Boothroyd; 146, Stephanie 
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Photograph by Floyd G. Walters. 


Hoag; 147, J. O'Keefe, Army Map Service; 
148, R. Rhynsburger, N: 149, G. Clemence. 
N; 150, F. Edmondson, I; 151, G. Reaves, 
Southern California; 152, D. Liebenberg, Wis- 
consin; 153, R. Young, Hughes Research De- 
velopment Labs; 154, J. Roesch, Pic du Midi, 
France; 155, T. Matthews, H; 156, A. San- 
dage, MWP; 157, Miss E. Mueller, M: 158, 
Miss B. Turner, Cal; 159, D. Aronson, Arling- 











ton, Va.; 160, Carolyn Hall. i Hy 

161, K. Yoss, Louisiana State; 162, E. i Uni 
Slipher, Lo; 163, R. Lynds, Cal; 164, G. N; 
Miczaika, L; 165, Mrs. R. Thomas: 166, T. wicl 
Dunham, Rochester, N. Y.; 167, G. Athay, li 
HA; 168, R. Cook, HA; 169, H. Johnson, Lou 
Lo; 170, W. Livingston, MWP; 171, A. Wil- G. 
son, Lo; 172, F. Pearson, HA; 173, D. 3 


Vrabec, M; 174, G. Kron, L; 175, R. Thomas, i 
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H; 176, A. Linnell, Amherst; 177, Z. Kopal, 
Univ. of Manchester, England; 178, J. Hall, 
N; 179, Sir H. Spencer Jones, Royal Green- 
wich Observatory, England; 180, J. Gleim, N. 

181, W. Rense, Colorado; 182, D. Guthrie, 
Louisiana State: 183, Mrs. J. Hall; 184, Mrs. 
G. Clemence: 185, S. Matsushima, H; 186, 
187, Mrs. C. Warwick, SP; 
188, Miss M. Risley, Randolph-Macon; 189, 


F, Whipple, H: 


MICA, UNIVERSITY OF COLORADO, AUGUST 26-30, 1953 


Miss L. Jenkins, Yale; 190, Mrs. D. Menzel: 
191, Mrs. C. Huffer; 192, F. Wood, Flower 
and Cook; 193, Mrs. A. Hoag; 194, A. Hoag, N: 
195, Tommy Hoag; 196, O. Mohler, McM; 197, 
W. Hiltner, Ye: 198, C. Huffer. Washburn: 
199, D. Menzel, H; 200, Miss H. Jenkins, New 
Haven, Conn. 

201, G. Newkirk, SP; 202, J. Warwick, SP: 
203, Mrs. F. Whipple; 204, T. Hatanaka, Cor- 


nell and Tokyo, Japan; 205, Richard Hall: 
206, Mrs. P. Herget. 


Cal, University of California; H, 
HA, High Altitude Observatory; I, Indiana; L, 
Lick; Lo, Lowell; M, Michigan; MeM, McMath- 
Hulbert ; MWP, Mount Wilson-Palomar ; N, Naval 
Observatory; NOTS, Naval Ordnance Test Sta- 
tion; NRL, Naval Research Laboratory; ONR, 
Office of Naval Research; P, Perkins; Pr, Prince- 
ton; SP, Sacramento Peak; Ye, Yerkes-McDonald. 


Harvard ; 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 89th meeting of the American Astronomical Society 


at Boulder, Colo., in August. Complete abstracts will appear in the Astronomical Journal. 


Photography of Mars 

E. P. Martz, Jr., of White Sands 
Proving Ground, reported on extensive 
photographic observations of Mars dur- 
ing the 1937 and 1939 oppositions. A 
total of 3,600 images was secured with 
the Mount Wilson 60-inch reflector and 
6-inch refractor, the 12-inch Griffith 
Observatory refractor, and the 36-inch 
reflector of the Steward Observatory at 
Tucson, Ariz. Red, yellow, green, and 
blue-violet color filters were used, giving 
effective wave lengths of 6500, 5600, 
5300, and 4400 angstrom units, respec- 
tively. 

Nearly simultaneous exposures in dif- 
ferent colors confirmed and extended the 
earlier results by W. H. Wright, E. C. 
Slipher, and others. Like them, Mr. 
Martz found the surface markings are 
most distinct at longer wave lengths. 
Observations of obscuring clouds showed 
that while these are ordinarily brightest 
against the disk in blue-violet light, there 
are some types of clouds with maximum 
brightness in the green part of the spec- 
trum. 

The over-all blue-violet reflecting haze 
generally rendered the surface markings 
indistinct or invisible, but noteworthy 
variations in the amount of this veiling 
occurred, especially in 1939. Some ter- 
restrial photographs were taken for 





photometric comparison, which demon- 
strated that the ordinary blue-violet ob- 
scuration in the Martian atmosphere is 
about the same as in a horizontal air 
path of 20 to 30 miles in the earth’s at- 
mosphere, at an elevation of 2,400 feet 
in a desert climate. 

Although Mr. Martz’ primary pur- 
pose was the study of the Martian at- 
mosphere, his photographs contain much 
information on the surface features. The 
small 6-inch refractor showed a surpris- 
ing amount of detail, and even features 
like Thoth-Nepenthes. ‘The best of the 
photographs, from the point of view of 
surface markings, were obtained with 
the 36-inch reflector with an eccentrically 
located 12-inch diaphragm, working at 
an effective focal length of 100 feet, and 
an exposure time of 1/25 second. As 
he remarked, “It is clear that large aper- 
tures are not necessarily a prerequisite fo1 
such photography.” 


New Class of Variable Star 
According to Drs. E. P. Hubble and 
A. R. Sandage, Mount Wilson and 
Palomar Observatories, the five brightest 
irregular variables in the nearby gal- 
axies M131 and 4133 share uncommon 
properties which place them in a pre- 
viously unrecognized class of variable 
stars. These variables are very lumi- 


nous blue stars with spectra of type F. 
The most significant fact about the 





five variables is that at maximum light 
they all have very nearly the same photo- 
graphic absolute magnitude, —8.4, whey 
Baade’s provisional correction to the 
cosmic distance scale is taken into ac. 
count. If this small dispersion in intrip. | 
sic luminosity is confirmed, this kind of | 
variable will be useful as an indicato; 
of the distances of galaxies. 


Proposed Observations of Mars 
No relief map of Mars has yet been 
made, but it has often been suggested 
that the reddish areas are high ground 
and the greenish maria are depressed 
regions. ‘The first such map may result 
from observations to be made during | 
the favorable oppositions of 1954 and 
1956, following a method proposed by 
Clyde W. Tombaugh, of White Sands 
Proving Ground. He recommends that 
the intensity of the weak carbon dioxide 
bands in the infrared spectrum of Mar 
be measured over different regions of the 
planet’s surface. “These bands should be 
stronger over low-lying areas, which 
would be seen through a greater thick- 
ness of the Martian atmosphere. 
‘Two other projects proposed by Mr. 
Tombaugh are the spectroscopic =I 
tion of water vapor and of chlorophyll, } 








These pictures of Mars were made in 1939 with the 36-inch reflector of the Steward Observatory; the exposures were 

in rapid succession, in red light (left) and blue-violet light (right). The south polar cap (at the top of each image) 

is conspicuous in both colors, but the dark surface markings are effaced in blue-violet. The very dark feature below the 

center of the disk is Syrtis Major. Notice the conspicuous Martian cloud on the blue-violet photographs, on the left margin 
of the planet. Photographs by E. P. Martz, Jr. 
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by taking advantage of the most favor- 
able Martian seasons for their occur- 
rence. 

Several practical suggestions to stu- 
dents of Mars were offered by Mr. ‘Tom- 
baugh. Visual observers should use a 
magnification of at least 30 per inch of 
aperture, and a yellow or amber filter 
will increase the contrast between the 
red and green surface features. He 
strongly recommends that eccentrically 
placed circular diaphragms be used on 
large reflecting telescopes for either vis- 
ual or photographic work, as this con- 
siderably sharpens fine surface detail. 


Globular Cluster M3 

Dr. Allan R. Sandage, Mount Wilson 
and Palomar Observatories, used 200- 
inch reflector plates to complete a count 
of 44,500 stars brighter than photo- 
visual magnitude 22.5, within eight min- 
utes of arc of the center of the globular 
cluster 413. The photovisual absolute 
magnitude of the faintest stars counted 
is +6.9. Stars brighter than absolute 
magnitude + 3.8 account for 90 per cent 
of the total light of the cluster, but 
contribute only a small fraction of the 
total mass, which Dr. Sandage estimates 
to be 140,000 times that of the sun. 

A study of the evolutionary develop- 
ment of the stars in M3 has been made 
on the basis of the Schoenberg-Chan- 
drasekhar theory. This shows that the 
present giant members of the cluster 
(brighter than absolute bolometric mag- 
nitude + 3.5) have originated in a very 
small segment of the main sequence ex- 
tending from absolute bolometric mag- 
nitude +3.94 to +4.50. If the sup- 
posed evolutionary tracks are correct, all 
these giant stars in M3 should have 
masses equal to about 1.2 solar masses. 


Radio Observations of the 
Magellanic Clouds 

The Magellanic Clouds, being the 
two nearest known galaxies, are sufh- 
ciently close to us so that their internal 
structure can be studied by both optical 
and radio techniques. “Two Australian 
radio astronomers, F. J. Kerr and J. V. 
Hindman, of the Radiophysics Labora- 
tory, Sydney, have measured the 21-cm. 
line radiation from neutral hydrogen for 
about 250 points within both clouds, 
using a 36-foot antenna. It was previ- 
ously known that the Large Magellanic 
Cloud contained much absorbing dust, 
and the Small Cloud practically none. 
But since the radio observations show 
that both clouds contain about the same 
amount of neutral hydrogen, it follows 
that the ratio of gas to dust is very dif- 
ferent in the two systems. 

The distribution of the gas is notably 
different in the two clouds. In the 
Large Cloud, this distribution is similar 
to that of the stars, but the Small Cloud 
has an envelope of gas extending well 
outside the central core of stars. 


The radial velocities of the two 
clouds, as determined from the 21-cm. 
hydrogen line, indicate that they form 
a binary system. 


Spectrum of Capella 

The apparently well-understood spec- 
troscopic binary star Capella was found 
to present many puzzles when Otto 
Struve studied its spectrum with high 
dispersion a few years ago (Sky and 
Telescope, April, 1951). “The principal 
features are that a number of strong 
lines to be expected from the brighter 
G-type component are apparently ab- 
sent; many of the expected lines of the 
fainter F-type star are not seen; and the 
F lines dominate in the violet end of 
the spectrum, while the G lines dominate 
at the red end. 

Two reports on the problem of Ca- 
pella were offered, by Dr. K. O. Wright, 
of the Dominion Astrophysical Observa- 
tory, and by K. L. Franklin, of the 
University of California. Dr. Wright 
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These three spectra of Capella are typi- 
cal of those used by K. O. Wright in 
his analysis. The period of this binary 
is 104 days. The region of the D lines 
of sodium is shown. The F star was ap- 
proaching us, 36.1 days after it passed 
behind the bright G star, when the top 
spectrum was made; therefore its spec- 
tral lines are shifted violetward (left). 
In the second spectrum, 81.6 days after 
conjunction, the F star was reced- 
ing, and its lines are shifted to the red 
(right). The uppermost diagram shows 
the tracings from these two spectra. In 
the lowest spectrum the lines of the com- 
ponents are superimposed, 53.6 days 
after conjunction, and its tracing is the 
middle one. The lowest diagram is 
the deduced spectrum of the F star. 
Dominion Astrophysical Observatory 
photograph. 


found that it was possible to disentangle 
the spectrum of the fainter star from 
that of the brighter, by comparing den- 
sitometer tracings of spectra observed 
when the lines were doubled with trac- 
ings when the lines were superimposed, 
as shown in the accompanying illustra- 
tion. In this way it was found that the 
spectral types of the primary and second- 
ary components are about G2 II, and 
F8 II or III, respectively. From the 
radial velocities the ratio of masses of 
the G and F stars was found to be 1.03 
+0.09. 

At the Mount Wilson Observatory, 
Mr. Franklin scanned the spectrum of 
Capella photoelectrically and compared 
the energy curve obtained with that of 
other stars. He found that the two com- 
ponents differ only slightly in both 
brightness and spectral type, as inferred 
from the continuous spectrum. Conse- 
quently, either the energy distribution of 
a normal late F giant star resembles that 
of a normal early G giant, or the fainter 
F component of Capella is abnormally 
red for its spectral type. 


Photometric Studies 
of Distant Galaxies 


A photon-counting photometer has re- 
cently been put into operation as an ac- 
cessory to the 200-inch Hale telescope. 
Instead of recording the rate of electric 
current flow created by the light of a 
star or galaxy, this instrument counts the 
units of light energy, or photons, that are 
received at the focus of the instrument. 
The device has already shown that the 
photographic limit of the 200-inch is 
magnitude 23.5, half a magnitude fainter 
than was previously estimated. 

Dr. William A. Baum, Mount Wil- 
son and Palomar Observatories, de- 
scribed the first results obtained with this 
photometer on very distant galaxies. He 
has measured their apparent brightnesses 
and apparent diameters simultaneously, 
in order to estimate their distances. On 
the assumption that galaxies with simi- 
lar characteristics have an average size 
and brightness, we can estimate the dis- 
tance of any one galaxy from its ap- 
parent luminosity and size. 

Dr. Baum finds that the faint outer 
regions of a galaxy make a greater con- 
tribution to its total light than has pre- 
viously been realized, and the tendency 
to make less-inclusive measurements of 
nearby galaxies has introduced a sizable 
error into earlier work, with correspond- 
ing inaccuracies in distance estimates for 
more distant systems. 

By fitting his results into the equa- 
tions of general relativity, Dr. Baum 
expects to distinguish the effects of 
changes of age in the galaxies themselves, 
and possible absorption by intergalactic 
obscuring matter, from observable char- 
acteristics that result from the great dis- 
tances involved and from the expansion 
of the universe. 
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NEWS NOTES 


MAGNETIC FIELDS 
IN SPIRAL ARMS 


Measurements of the polarization of 
light from distant stars have in recent 
years given support to a theory by Dr. 
E. Fermi of the existence of a magnetic 
field in the galaxy. The polarization 
is presumed due to the orientation of 
elongated dust particles by the magnetic 
field, in which case the observations 
should show no polarization in a direc- 
tion parallel to the magnetic lines of 
force and maximum polarization in di- 
rections perpendicular to the lines of 
force. On this theory it has been found 
that the magnetic lines of force extend 
along the direction of the spiral arm 
through the sun. 

Starting with these concepts, Drs. S. 
Chandrasekhar and Fermi, both from 
the University of Chicago, attempt in the 
Astrophysical Journal to estimate the 
strength of the interstellar magnetic field. 
They adopt two methods. In the first 
(originally applied to less accurate data 
by Leverett Davis, Jr.), they consider 
the dispersion in the observed planes of 
polarization of the light of distant stars. 
The second method is based on the re- 
quirement that the spiral arm be stable 
with respect to lateral expansion and 
contraction. ‘The first method yields a 
value of 7.2 millionths of a gauss, the 
second, six millionths. ‘The two deter- 
minations are in good agreement. How- 
ever, they indicate a field strength about 
10 times weaker than Greenstein and 
Davis in 1951 had estimated as neces- 
sary for aligning the dust particles ade- 
quately to account for the observed 
polarization. 


ROTATION PERIOD OF MARS 


Considering the great interest in the 
planet Mars, it is surprising that since 
1886 no one had made a definitive de- 
termination of its rotation period until 
Dr. Joseph Ashbrook published a new 
value in the August issue of the Astro- 
nomical Journal. While at Yale Univer- 
sity Observatory, he worked over a con- 
siderable amount of observational ma- 
terial, and excluded old drawings of the 
planet as of insufficient accuracy. From 
modern observations, principally central 
meridian transits of 1877-1952, he finds 
the Martian day to be 24 37™ 22°.6670, 
a value only o0*.o14 longer than the 
figure long used in the American 
Ephemeris, but with 25 times greater 
weight. 

Since Mars is the only other planet 
whose rotation period can be accurately 
measured, Dr. Ashbrook was interested 
in whether or not Mars, like the earth, 
has measurable changes in rotation. Dr. 
Dirk Brouwer, at Yale, had found that 
the earth’s day was 0*.0064 longer in the 
1901-1910 than in the 


decade decade 


By Dorrit HorrLeir 





1866-1875. “The mean error of the new 
determination of the Martian day is only 
08,0026. Hence, Dr. Ashbrook con- 
cludes, the possibility of examining Mars 
for analogous changes in rotation is not 
remote. Advantage should be taken of 
the coming favorable oppositions of the 
red planet for accurate observations of 
the positions of well-known markings. 


TWO KINDS OF RR LYRAE 
VARIABLES 

Several years ago it was conclusively 
established that the classical Cepheid 
variables (pulsating stars with periods 
from about one to 100 days) can be sep- 
arated into two categories: ordinary 
Cepheids belonging to Population I, and 
W Virginis-type Cepheids belonging to 
Population II. In a recent publication 
from Torun, Poland, Dr. Wilhelmina 
Iwanowska now finds a similar segre- 
gation of the cluster-type or RR Lyrae 
variables (pulsating stars with periods 
shorter than a day). Dr. Iwanowska’s 
spectroscopic investigation shows that 
their period-spectrum relation has two 
distinct sequences, one of which is evi- 
dently the extension of the correspond- 
ing relation for the Cepheids of Popula- 
tion I, the other of Population II. 

The cluster-type variable star (HD 
223065) with the shortest known period, 
80 minutes, discovered by O. Eggen 
(Sky and Telescope, March, 1952), be- 
longs to the Population I group. The 
period-luminosity curves for the two 
populations cross at periods of about a 
third of a day. 

Dr. Iwanowska finds further that 
the spectra of these stars confirm pre- 
vious indications that the stars of Popu- 
lation II are deficient in hydrogen com- 
pared with the Population I stars. Both 
groups of RR Lyrae stars, however, ap- 
parently have less hydrogen than non- 
variable stars of the same spectral class. 





The red dwarf star BD +43°4305, also 


known as Ci (20) 1382, was caught 
during a flare on October Ist, as it 
crossed the meridian during this se- 
quence of parallax photographs. On 
the original plate the separation of the 
first and second images is one milli- 
meter. Allegheny Observatory photo- 
graph, by Glenn Winterhalter. 
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IN THE CURRENT JOURNALS 
WHY DO GALAXIES HAVE A 
SPIRAL FORM? by Cecilia H. Payne. 
Gaposchkin, Scientific American, Sep. 
tember, 1953. “If we have analyzed the 
arms of galaxies correctly, they are fairly 
localized lanes of dust, which ride ia 
atomic winds that blow about the gal. 
axy with a rotational motion. But the 
theory of turbulence is at once power. 
ful and treacherous, and its application 
to problems of galactic structure is stil} 
young.” 


= SS ———___ 
— —=—= 


AGE OF THE UNIVERSE 
The need for more caution in state- 
ments concerning the age of the universe 
has recently been emphasized by Dr. G, 
C. McVittie, of the University of IIli- 
nois. Writing in the Astronomical Jour- 
nal, he notices that there is considerable 
confusion in the minds of astronomers 
on how the general theory of relativity is 
to be used in such problems. He points 
out that the Hubble constant, as deduced 
from the red shifts of galaxies, is insuf}- 
cient by itself to determine the age of the 
universe. Any age calculation requires 
additional unverifiable hypotheses. Dif- 
ferent sets of hypotheses lead to widely 
different but equally plausible ages. 


ATTILIO COLACEVICH 


The death in August of Attilio Cola- 
cevich at the age of only 53 will be 
keenly felt, as leaving a serious gap in 
the ranks of outstanding Italian astron- 
omers. A pupil of Dr. G. Abetti, direc- 
tor of the observatory at Arcetri-Firenze, 
Dr. Colacevich was expected in time to 
become his successor. The diversity of 
his astronomical interests is attested by 
his papers on solar and lunar eclipses, 
stellar kinematics, solar phenomena, and 
instrumentation. 


FLARE STAR 

Dr. N. E. Wagman, director of the 
Allegheny Observatory, has reported a 
flare of the star BD + 43°4305 on Oc- 
tober 1, 1953. The usual visual magni- 
tude of the star, whose spectral type 's 
dMse, is 10.2. On that date, a photo- 
graph was taken with three exposures 
each of 414 minutes. The first exposure 
showed the star normal, the second, 2 
magnitude brighter, and the third, 2 
magnitude still brighter. “The 1950 pos 
tion of the star is 22 44™.7, +44° 05: 

A portion of an enlargement from the 
original parallax plate is shown here. 
The first image at the left is of the flare 
star; it is also shown in the second and 
fourth images. Images 3 and 5 are of a 
fainter star, and there is another & 
posure of it that overlaps the second 
image of the flare star, but has little ef 
fect on the image. The actual observe 
tions were carried out by Glenn Wit 
terhalter, vice-president of the Amateur 
Astronomers Association of Pittsburgh; 
the enlargement was made by Josep 
Rachuba, another Pittsburgh amateul. 
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Amateur Astronomers 


THe ANNUAL MEETING OF THE AAVSO 


EPORTS of unabated observational 

activity by its members and discus- 
sion of problems of future organization 
characterized the annual meeting of the 
American Association of Variable Star 
Observers, held at Harvard Observa- 
tory, Cambridge, Mass., on October gth 
and roth. 

During the preceding 12 months, the 
number of variable star observations ac- 
cumulated by the AAVSO in its 42- 
year history passed the 1,500,000 mark. 
Mrs. Margaret W. Mayall, recorder, 
reported that more than 62,000 estimates 
were added by 144 observers. The 
most productive were Demetrius P. 
Elias, of Greece, who made 8,363 esti- 
mates, and Reginald P. de Kock, of 
South Africa, with 6,467 estimates. Spe- 
cial programs on peculiar variables were 
actively carried on. The photoelectric 
observations by John Ruiz deserve par- 
ticular mention. 

The auroral work of the AAVSO 
under the direction of D. S. Kimball 
is taking on increased importance. De- 
spite the low level of solar activity in 
the past year, systematic observations of 
11 auroral displays were made. Mr. 
Kimball, in co-operation with Prof. C. 
W. Gartlein, of Cornell, has studied the 
geographical extent of auroral displays, 
and the correlation between auroral and 
geomagnetic index numbers. 

In recent years the Solar Division of 
the AAVSO has been enabled, by finan- 
cial support from the National Bureau 
of Standards, to collect and analyze a 
large volume of solar observations, under 
the leadership of Neal J. Heines. Un- 
fortunately, this aid ended in June, and 
the future of the association’s solar work 
is still uncertain. 

As in previous years, the highlight of 
the society dinner was the summary of 
the most significant developments in as- 
tronomy during the past year, presented 
by Dr. Harlow Shapley, of Harvard 
College Observatory. 

Four of Dr. Shapley’s 11 highlights 
dealt with observatories and equipment. 


These were progress toward the estab- 
lishment of a national research observa- 
tory, probably to be in the Southwest; 
beginning of construction of the 250-foot 
steerable radio telescope at Jodrell Bank; 
the construction by Lallemand and his 
associates at Paris of an electronic tele- 
scope; and Baum’s detection of 23rd- 
magnitude stars with a new photon- 
counting photometer attached to the 200- 
inch reflector. 

Investigations of solar system objects 
accounted for four more highlights. The 
solar corona is much larger than its vis- 
ible streamers indicate, as observations 
of the occultation of the Taurus radio 
star by the sun showed. Detection of 
the Lyman-alpha line in the far ultra- 
violet solar spectrum was accomplished 
by two groups of investigators, using in- 
struments carried aloft by Aerobee rock- 
ets. The connection between the corona 
and the zodiacal light was demonstrated 
by Roach’s studies of the light of the 
night sky. Light variations of 10 as- 
teroids measured photoelectrically at the 
McDonald Observatory confirm the be- 
lief that these bodies are rapidly rotating 
irregular fragments. 

Galaxies were the subject of the re- 
maining three of Dr. Shapley’s high- 
lights. Much evidence has been collect- 
ed confirming the revision of the extra- 





KEY TO PHOTOGRAPH 

From left to right: D. Rosebrugh, Mrs. E. 
Lundberg, E. Lundberg, A. Taboada, Miss 
A. Farnsworth, J. Ruiz, D. Kimball, F. Schmel- 
zer, Miss J. Gill, R. Buckstaff, K. Weitzen- 
hoffer, Mrs. R. Buckstaff, E. Oravec, R. Green- 
ley, Mrs. R. Greenley. 

W. Miller, Mrs. W. Miller, D. Taboada. J. 
Stokley, J. McCaig, J. Streeter, Miss H. Ste- 
phansky, Mrs. M. Carpenter, A. Ingalls (back), 
F. Jones, H. Chase, Miss D. Hoffleit, P. Wither- 
ell, B. Chester (back), R. Seely. 

Miss M. Harwood, C. Smiley (back), N. 
Mayall, J. Gagan, C. Moulton, S. Zimmerman, 
C. Fernald, Mrs. H. Federer, L. Holloway, 
B. Cleveland, H. Paul, F. Reynolds, R. Chia- 
botta, J. Welch (back), R. Franklin. 

R. Hamilton, R. Wright, A. Moulton, Mrs. 
M. Mayall, W. Reid, F. Marsh (back), G. 
DiDomenico, Mrs. W. Reeves, O. Gingerich, 
W. Reeves, S. Brower, C. Ford. 


galactic distance scale. Kerr and Hind- 
man’s exploration by radio techniques of 
the Magellanic Clouds has provided im- 
portant new insight into the structure 
and motions of these two nearby galaxies. 
Finally, McVittie’s application of rela- 
tivity to gas dynamics offers an impor- 
tant tool for the study of interstellar gas, 
which may have far-reaching significance. 
THIS MONTH’S MEETINGS 

Buffalo, N. Y.: Buffalo Astronomical 
Association, 7:30 p.m., Museum of Science. 
Dec. 2, Dr. C. Furnas, Cornell Aero- 
nautical Laboratories, “The Upper At- 
mosphere.” i 

Cleveland, Ohio: Cleveland Astronom- 
ical Society, 8 p.m., Warner and Swasey 
Observatory. Dec. 11, Dr. Helen W. Dod- 
son, McMath-Hulbert Observatory, “The 
Sun — Extraterrestrial Laboratory and 
Nearest Star.” Christmas party. 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., First National Bank. Dec. 
28, Ted Gangl, “The Big Ball We Live 
On.” 

Geneva, Ill.: Fox Valley Astronomical 
Society, 8 p.m., Geneva Public Library. 
Dec. 8, John Sternig, Glencoe Public 
Schools, “Planet Mars.” Christmas party. 

Indianapolis, Ind.: Indiana Astronom- 
ical Society, 2:15 p.m., Cropsey Hall. Dec. 
6, annual meeting, board of officers, “Re- 
view of 1953.” 

Lansing, Mich.: Lansing Amateur As- 
tronomers, 8 p.m., No. 8 Fire Station. 
Dec. 17, Wesley Clark, “Northern Lights.” 

Madison, Wis.: Madison Astronomical 
Society, 8 p.m., Washburn Observatory. 
Dec. 9, Prof. Phillip S. Myers, University 
of Wisconsin, “Jet Propulsion.” 

New York, N. Y.: Amateur Astrono- 
mers Association, 8 p.m., American Mu- 
seum of Natural History. Dec. 2, Dr. 
Fred L. Whipple, Harvard College Ob- 
servatory, “The Earth’s Atmosphere and 
Astroballistics.” 

Washington, D. C.: 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Dec. 5, Dr. I. M. 
Levitt, Fels Planetarium, “The Human 
Body in Space.” 





National Capital 





NEWS ROUNDUP 
The Texas Astronomical Society of 
Dallas, both senior and junior groups, 
again prepared an exhibit for the Texas 
state fair, held in October this year. At 
the society’s seventh anniversary meet- 
ing, E. M. Brewer was re-elected presi- 





The 42nd annual meeting of the American Association of Variable Star Observers, Cambridge, Mass., October 10, 1953. 
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What About Sunshine ? 


Here is a list of new charts 
CHART SET THREE 


51. Sunspot Paths — Solar Axis 
52. Sunspot Classifications 

53. The First Coronagraph 

54. Reporting the Corona 

55. Corona Punched Cards — 1 

56. Corona Punched Cards — 2 
57. The New Coronagraph — 1 

58. The New Coronagraph — 2 

59. A.A.V.S.O. Sunspot Counts 
60. Daily Sunspots and Groups 
61. Daily Sunspot Areas 

62. Relative Monthly Sunspots 
63. Aurera Classifications 

64. Aurora Cycles 

65. Reporting the Aurora 

66. Three North Poles 

67. Sunspots and Other Cycles 
68. Oil - Coal — or Perhaps Solar Heat 
69. The Sun and Radio — 1 

70. The Sun and Radio — 2 

71. The Sun and Radio — 3 

72. The Sun and Radio — 4 

73. The Sun and Radio — 5 

74. Noise from Space — 1 

75. Noise from Space — 2 


— 202 years 


2 slide sets — 3 chart sets ............ $27.50 
2 slide sets — 2 chart sets ............ $24.50 
2 slide sets — 1 chart set ............. $21.50 
1 slide set —3 chart sets ............. $18.25 
1 slide set — 2 chart sets ............. $15.25 
1 slide set — 1 chart set .............. $12.25 
3 chart sets ... $9.25 2 slide sets .. $18.50 
2 chart sets ... $6.25 1 slide set ... $ 9.75 
1 chart set .... $3.50 Single slides . $ .50 
Single charts .. $ .20 


Large wall charts (all available) 27” x 35”, 
are $3.50 each; discounts on quantities. 


Send a card —new circular just out. 


Projector circular if you ask for it. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 

















dent; Ted F. Gangl and W. T. Vander- 
pool are vice-presidents; Mrs. Alice Peek, 
recording secretary; Rosabel Harris, cor- 
responding secretary; E. T. Cramer, 
treasurer; and John Hulme, chairman of 
junior activities. There are now 70 senior 
members, and 36 juniors. 


A new society has been formed as the 
Astronomy Section of the Peoria Academy 
of Science, which will meet the second 
Wednesday of each month at 8 o'clock in 
the Peoria Heights School. Construction 
of an observatory to house a 9-inch re- 
fractor is a current project of the group. 
Further information about the new so- 
ciety may be had from R. P. Van Zandt, 
its president, at 156 N. Eleanor Pl, 
Peoria 5, II. 


The Amateur Telescope Makers Club 
of El Monte, Calif., has been active 
through 1953. Members have completed 
one 4-inch and two 6-inch telescopes, and 
are building nine others ranging from 
three to 10 inches in diameter. Meetings 
are held every second and fourth Wed- 
nesday evening at the home of Ray Cogs- 
well, 3915 N. Cogswell Rd., El Monte, 
Calif. Membership is open to all inter- 
ested in telescope making. 

A program schedule for its entire 1953- 
54 season is one of the accomplishments 
of the Lansing Amateur Astronomers, 
following a reorganization which will also 
include expanded junior activities and a 
membership drive. Christine Culp is 
president; Rodney Shafley, vice-president, 
and Richard Stanish, 1019 E. Main St., 
Lansing, Mich., secretary-treasurer. 








of captions is included 


variables. 
nebulae, and Milky Way outlines 


Sth magnitude. 
names of the brighter ones. 








Shy P i for iis 


MAKING YOUR OWN TELESCOPE, by Allyn J. Thompson— This book gives 
complete instructions on how to make a 6-inch reflecting telescope 
INSIGHT INTO ASTRONOMY, by Leo Mattersdorf—A book for the layman 
answering the questions the average person has on astronomy 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by Philipp Frank — 
The general theory of relativity discussed for the layman 
SKY SETS I— 24 pictures of the solar system and galactic objects, each 81/2 
x 11%, inches printed on heavy paper, with a white border. A separate sheet 


MOON SETS — 18 separate pictures from Lick Observatory negatives, each 
81/. x 1134 on a sheet 12 x 18 inches. Small key charts are provided for the identi- 
fication of lunar seas, mountains, and craters 


ATLAS OF THE HEAVENS — 16 charts covering the entire sky, each 18 x 24 
inches, make up the Skalnate Pleso Atlas of the Heavens. 
all stars to visual magnitude 7.75, including binary and multiple stars, and 
All galaxies brighter than 13.0 are included, as well as clusters and 
MAPPA COELESTIS NOVA — A map of the northern sky, 25 inches in diameter. 
Six colors are used to indicate the spectral types of all stars brighter than the 
The map shows the magnitude of each star, as well as the 
A decorative display piece 
WORLD-WIDE PLANISPHERE, by William H. Barton, Jr.— A book of basic con- 
stellation charts and masks to show the stars above the horizon at any time of 
night or year, at all latitudes, northern and southern 
THE NATURE OF COSMIC RAYS, by W. F. G. Swann— An introduction to 
the problems confronting scientists who seek to determine the nature and 
origin of the most energetic particles that reach our earth from space ...... 


Payment should accompany your order; stamps accepted. 


Sky Publishing Corporation 


... $4.00 


$3.50 


$3.50 


$2.50 


The charts show 


$5.50 


$4.00 


$3.00 


$.50 


Harvard College Observatory 
Cambridge 38, Massachusetts 
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A START IN 
ECLIPSE PLANNING 
(Continued from page 34) 


ing at that time of year for most of the 
area. The table gives the data. 


Percentage of cloud, 7:30 EST 


June July 
0-20 30-70 80-100 0-20 30-70 80.199 
White River 28 9 63 83) 165 
Pagwa 20 13 67 21 20 59 
Kapuskasing 17 16 67 24 17 59 
Moosonee 21 10 69 28 («16 56 
Av. no. days Av " 
with fog wit ee 
able precip, 
June July June July 
White River 1 4 13 12 
Pagwa 3 3 13 15 
Kapuskasing 3.5 5 13 14 
Moosonee 2.5 3 12 10 


It can be seen that these figures agree 
fairly well with and supplement the data 
given by Edward M. Brooks in “The 
Weather Outlook for Next Year’s Eclipse,” 
Sky and Telescope, October, 1953, 

Since the weather, as predicted by Dr. 
Brooks, is more likely to be better in the 
United States, we investigated maps for 
that area. A valuable map was discovered 
which is published by the Northern Great 
Lakes Area Council, P. O. Box 5439, 
Chicago, Ill. This council is a joint effort 
of Michigan, Minnesota, Ontario, and Wis- 
consin to promote vacation and _ tourist 
trade in the region. The map consists of 
one sheet on which the whole area is 
plotted on a scale of about 40 miles to 
the inch. One side has a road map, while 
the other side has a conservation and 
recreation map showing parks, reserva- 
tions, points of interest, and so on. The 
eclipse path can be plotted easily on this. 
Around the edges of the maps and as in- 
serts are smaller maps showing air lines, 
railroads, bus lines, ferries, and so forth. 

More detailed road maps and travel in- 
formation are available from the following 
state bureaus: Michigan Tourist Council, 
114 S. Walnut St., Lansing 15, Mich; 
Wisconsin Conservation Dept., Recre- 
ational Information Section, 835 State 
Office Bldg., Madison 2, Wis.; and Min- 
nesota Division of Publicity, Dept. NGL, 
State Capitol Bldg., St. Paul 1, Minn. 
Detailed U. S. topographic survey maps 
for planning an eclipse site can be ob- 
tained from the Geological Survey, Wash- 
ington 25, D. C., for 20 cents per sheet. 
Outline maps of states from which to 
select individual sheets of small areas are 
available. 

It would help, of course, to visit a 
proposed observing site well ahead of 
time to select an exact location that 1s 
high, flat enough to set up equipment, 
has an unobstructed view north and east 
at least, living quarters not too far away, 
electric power available, if necessary, and 
other special conditions as required by the 
observing program. In our case it will 
not be convenient to get to the area this 
year, so we expect to make the trip with 
time enough before eclipse day to select 
a site and set up equipment. 


D. C. WHITMARSH 


1152 S. Atherton St. 
State College, Pa. 





x 


NI 


A 


and I 
logue. 
ical S 
1953. 


W 


the ¢ 
positi 
9.5, a 
to the 
jects, 
and 1 
some 
pabul. 
neces: 
and tl 
NGC, 
for st 

The 


' cluste’ 


took 
were 

the gr 
the s¢ 


uae, | 


1864. 
Obser 
ing in 
in Lo 
list of 
logue, 
discov 
Temp! 

In 1 
nomic 
Dreye 
lists i 
in 188 
on the 


} publis! 


ciety. 
Catalo 
supple 
publis} 
1908 a 
contai: 
index 
The 
is ther 
are a 
three - 
servati 
groups 
nebula 
contail 
veys, 1 
unifort 
approa 
three 
The 
of prir 
boon t 
on clu 
ateur ¢ 
ical Sc 
by the 
type s 
the pe 
reduct 
has be 
tive th 
The: 
the ger 


zree 
lata 
The 


” 


Dr. 
the 
for 
red 
reat 
439, 
fort 
Vis- 
rist 
of 


to 
nile 
and 


ist 
Y; 
nd 
he 
ill 


\is 


ave: 





J BOOKS AND THE SKY 


NEW GENERAL CATALOGUE 
OF NEBULAE 
AND CLUSTERS OF STARS 


and Index Catalogue, Second Index Cata- 
logue. J. L. E. Dreyer. Royal Astronom- 
ical Society, Burlington House, London, 
1953. 378 pages. £3 10s. 


HAT the Bonner Durchmusterung 
and its southern extension is to 


/ the comprehensive presentation of the 


positions of stars brighter than magnitude 
5, and the Henry Draper Catalogue is 
to the spectra of over 300,000 of these ob- 


| jects, so are the New General Catalogue 
and its supplements to the positions of 


some 10,000 of the brightest clusters and 
pebulae. These three compilations are 
necessities for the working astronomer, 
and the three designations, BD, HD, and 
NGC, will long be standard nomenclature 
for stars, nebulae, and galaxies. 

There were some earlier listings of 


‘ clusters and nebulae before J. L. E. Dreyer 


took over the field. For instance, there 


'were the small catalogue by Messier and 


the great ones by the Herschels, especiaily 
the so-called General Catalogue of Neb- 


‘ulae, published by Sir John Herschel in 


1864. Dr. Dreyer, director of the Armagh 
Observatory, started his serious catalogu- 
ing in 1876, when he compiled “for use 
in Lord Rosse’s Observatory a complete 
list of corrections to the General Cata- 
logue, as well as a catalogue of the nebulae 
discovered by D’Arrest, Marth, Stephan, 
Temple, and others.” 

In 1886 the council of the Royal Astro- 
nomical Society recommended to Dr. 
Dreyer that he amalgamate the preceding 
lists into a New General Catalogue, and 
in 1888 this standard work, based largely 
on the observations of the Herschels, was 


| published by the Royal Astronomical So- 


ciety. Seven years later the first Index 
Catalogue, containing 1,529 entries and 
supplementing the 7,840 of the NGC, was 
published by the same society, and in 
198 a Second Index Catalogue appeared, 
containing 3,857 entries. Objects in the 
index catalogues are designated IC. 

The total number of objects included 
is therefore more than 13,000, but there 
are a few hundred false entries in the 
three— duplications and errors of ob- 
servation, such as the mistaking of small 
groups of stars, and even of comets, for 
nebulae. Also, the Second Index Catalogue 
contains reports on some spotty deep sur- 
veys, photographic and otherwise, so that 
wniformity of sky coverage is no longer 
approached as it was with the first of the 
three publications. 

The NGC and its supplements went out 
of print some years ago. It is therefore a 
boon to the increasing number of workers 
on clusters and galaxies, and to the am- 
ateur observer, that the Royal Astronom- 
cal Society has reprinted these catalogues 
by the photographic offset process. The 
ype size is the same as the original, but 
the page size is somewhat smaller by 
reduction of the margins. The pagination 
has been changed, and it is now consecu- 
tive through the present single volume. 
Those who have worked extensively in 
the general field will have their own copies 


profusely marked with corrections that 
have accumulated during the past 65 years. 
A number of these were already indicated 
in the indices, but of course in this present 
reproduction no further corrections have 
been entered. 

It is quite possible that more extensive 
sky-covering catalogues will never be 
published in detail. There are too many 
galaxies, just as there are too many stars 
in the Milky Way for a systematic ex- 
tension of the Bonner Durchmusterung to 
magnitude 12 and fainter. A single photo- 
graphic plate made with a large Schmidt 
telescope sometimes records more galaxies 
than the total of Dreyer’s catalogues. We 
do not care to know the individual posi- 
tions, magnitudes, and forms of these 
abundant individuals; but we shall long 
want to know for the brighter galaxies, 
clusters, and nebulosities, the things that 
this new reprint of the classic catalogue 
will provide us. 

HARLOW SHAPLEY 
Harvard College Observatory 





NEW BOOKS RECEIVED 


THe Rep AND GREEN PLANET, Hubertus Strug- 
hold, 1953, University of New Mexico Press. 
107 pages. $4.00. 

Dr. Strughold was formerly professor of 
physiology at Heidelberg and is now with the 
Air Force School of Aviation Medicine at 
Randolph Field. He discusses from the view- 
point of a physiologist the possibility of life 
on Mars. 


CaTaLoc oF 5,268 StTANpDARD Srars, 1950.0, 
BAsep ON THE Norma System N30, H. R. 


Morgan, 1952, U. S. Government Printing 
Office. 241 pages. $2.25. 


Prof. Morgan’s catalogue forms Vol. 13, 
Part 3, of the Astronomical Papers prepared 
for the use of the American Ephemeris and 
Nautical Almanac. It contains precise posi- 
tions of standard stars, mostly visible to the 
naked eye, from a combination of over 70 
recent catalogues, both northern and southern. 
The new fundamental system of star places thus 
defined is the N30 system. Extensive tables 
are given which show its relation to the earlier 
FK3 and GC fundamental systems. 


ExpRoTATION, MONDBEWEGUNG UND DAS ZEIT- 
PROBLEM DER ASTRONOMIE, F. Gondolatsch, 
1953, G. Braun GmbH, Karlsruhe, Germany. 
44 pages. DM 6. 

“The Earth’s Rotation, the Motion of the 
Moon, and the Time Problem in Astronomy,” 
as the title may be translated, is Publication 
No. 5 of the Astronomisches Rechen-Institut. 
It is a comprehensive survey of the irregular- 
ities in the earth’s rotation period, and of the 
resulting apparent irregularities in the moon’s 
motion. The author stresses the desirability 
of observing occultations of stars by the moon, 
and explains in detail how to reduce such ob- 
servations. There is a bibliography listing 79 
references. 


SciENCE IN Procress, 8TH Series, George A. 
Baitsell, editor, 1953, Yale University Press. 
285 pages. $6.00. 

This eighth volume of the Science in Prog- 
ress series contains articles based on recent 
Sigma Xi lectureships by 10 authors. In- 
cluded are “The Origin and Evolution of the 
Universe,” by G. Gamow; “Unsolved Problems 
of the Sun’s Atmosphere,’ by Walter Orr 
Roberts; “The Earth’s Atmosphere,” by Joseph 
Kaplan; and “Microwave Spectroscopy,” by 
Charles H. Townes. 





Galileo’s 


DIALOGUE CONCERNING 
THE TWO CHIEF WORLD 
SYSTEMS 


Ptolemaic and Copernican 


Translated by Stillman Drake 
Foreword by Albert Einstein 


This lively classic in the history of 
astronomy is presented in the first 
completely unabridged translation 
into English. The Foreword and 
notes relate Galileo to early and 
to modern astronomy. 

Galileo’s discoveries and re- 
searches in astronomy share the 
main scenes with his basic contri- 
butions to physics and mathema- 
tics. The work is augmented with 
Galileo’s handwritten additions in 
his own copy and all his marginal 
notes. 524 pages, frontispiece. fac- 
simile title pages $10.00 


At your bookstore 


UNIVERSITY OF CALIFORNIA 
PRESS 


Address: Berkeley 4, California 

















READ 


TARGET: EARTH 
The Role of Large Meteors 
in Earth Science 
By Allan O. Kelly 

and Frank Dachille 

The authors propose that 
through the ages, at irregular 
intervals, large meteors have 
blasted the earth, disrupting 
it catastrophically. The effects 
of these collisions have been 
hidden by the ravages of time. 

This book draws together 
features from many fields to 
permit a personal and dramatic 
interpretation of Earth Sci- 
ence. Geology, Astronomy, 
work-a-day Engineering and 
Chemistry, History and Reli- 
gion come together to give new 
meaning to the past and an in- 
sight into the future. 


117 Illustrations 
Price $5.90 


Pensacola Engraving Co. 
Box 1228 Pensacola, Fla. 


vi-+263 pp. 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium-Fluoride Coated and ce- 
mented Gov't. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L. eye- 
pieces. Guaranteed well suited for “Astronomical 


Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 

Diameter Focal Length Each 
54 mm (2%”) 300 mm (11.811”) $12.50 
54 mm (24%”) 330 mm (13”)..... 12.50 
54mm (2%”) 390 mm (15.356”) 9.75 
54 mm (214”) 508 mm (20”)..... 12.50 
54 mm (214”) 600 mm (2314”). 12.50 
78 mm (3 1/16”) 381 mm (15”)..... 21.00 
81 mm (38 3/16”) 622 mm (241%4”)... 22.50 
83 mm (314”) 660 mm (26”)..... 28.00 
83 mm (314”) 711 mm (28”)..... 28.00 
83 mm (314”) 876 mm (34%”)... 28.00 
83 mm (3%”) 1016 mm (40”).... 30.00 


110 mm (43¢”)* 1069 mm (42 1/16”) 60 00 
*Not coated 4 


We can supply ALUMINUM TUBING for the 
above lenses. 


SYMMETRICAL EYEPIECE LENS SET 


Each set consists of two magnesium-fluoride 
coated and cemented achromats, and exact 
Gov't. spacing diagram. Gives wide flat field. 


14” E.F.L. (20X) Lens Set 13-mm dia. $4.50 
%,” E.F.L. (13X) Lens Set 18-mm dia. $3.50 


Rectangular Magnifying Lens — Seconds, 


sells for $6.50. Size 2” x 4” ...... 1.00 
First Surface Mirror 14”x16” 44” thick.. 10.00 
First Surface Mirror 8”x10” 14” thick.. 4.25 
First Surface Mirror 4”x4” 14” thick... 1.50 


First Surface Mirror 114”x114” 1/16” thick .25 
Optical Peep Sight — Use as camera view- 
finder, ete. Dia. 144”, weight 144 oz. ... $1.00 
LENS CLEANING TISSUE — 500 sheets 7%” 
x 11”. Bargain priced at only $1.00 


RIGHT ANGLE PRISMS 
face. $ .75 28-mm face..ea. $1. 
12-mm face. > -75 38-mm face. .ea. 
23-mm face. .e:z 47-mm face. .ea. 

!!!NEW LOW PRICES 


BEAUTIFUL IMPORTED BINOCULARS 
Precision made, at a low low price within the 


8-mm 





Bal 


reach of every man’s pocketbook. Complete 
with carrying case and straps. 

6 x 15 Ind. Focus .. Coated ..... $16.00* 
8 x 25 Center Focus ............- 23.30* 
8 x 30 Center Focus ......ssss005 2beD0* 
7 x 85 Center Focus .. Coated ... 41.50* 
7 x 50 Ind. Focus .. Coated ..... 35.00* 
7 x 50 Center Focus .. Coated ... 39.25* 
10 x 50 Ind. Focus .. Coated ..... 45.00* 
16 x 50 Center Focus .. Coated ... 55.00* 


*Plus 20% Federal Excise Tax 


MOUNTED EYEPIECE has two lenses 29 mm 
in diameter. Cell fits 144” tube. 114” E.F.L. 


(8X) 4.50 


3x ELBOW TELE- 
SCOPE — Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 

rism Erecting Sys- 
tem, 13%” Achro- 
matic Eye and Field 

ns. Small, com- 
pact, light weight, 


2 Ibs. 
Plain Optics $6.50 Coated Optics $10.50 





Gov't. 


Cost $200. 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE — C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 
funded if merchandise returned within 10 days. 
691S Merrick Road 
Lynbrook, N. Y. 


A. JAEGERS 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


A LARGE, 
A* TE : FINISHING my 6-inch retlec- 
tc 


xr last year, I decided it would be 
too much work to make a large reflector 
of the Springfield type myself, and I 
planned to have such a telescope made to 
(This, I am sure, is considered 
ATM’s as sheer treason.) <A 
Springfield-mounted reflector works on 
the coude principle; the light from the 
primary mirror is reflected by a diagonal 
to a point just above the top of the polar 
there is another reflection to 
the eyepiece. There the observer always 
sits in one place, looking down the polar 
axis with the tube rotating around him. 


order. 
by most 


axis, where 


INEXPENSIVE SPRINGFIELD TELESCOPE 


The prices quoted were from $4,000 to 
$6,000 for a complete Springfield 12y, 
inch f{/9 reflector including mounting 
tube, controls, motor, and concrete Dier, 
This amount of money was out of the 
question for me, and I decided to bujii 
the instrument myself. I purchased and 
read several excellent books about cop. 
structing telescopes, but in my case they 
did not help much. They gave complete 
instructions on how to build a Springfield 
mounting, but you had to have a lathe 
plenty of machining experience, an array 
of machine tools, forms for casting, ané 
casting experience. I had none of these. 





A fixed observing position, regardless of the direction in the sky to which this 

12-inch reflector is pointed, makes using the large instrument easy for its 

builder, Max Collin, who is shown at the eyepiece. The driving mechanism 
is located at the base of the pier. 


1953 























All 1 had was an electric drill and the 
usual toois one finds in a home—a ham- 


mer, saws, pliers, files, and the like. I TRIPLES ‘SCOPE 
looked at my 6-inch telescope again, but 


the farther away the 12%-inch seemed 


the more I wanted it. PERFORMANCE | 
Why not make it out of various parts ° 











4 ' 5 da eib fe : o - BE TET i ’ ; 
- — were oy eg a ong ha Sharper images at higher powers! 
ah di erent purposes: ere must e thou- A startling statement positively 
>unting, sands of parts for all kinds of machines; proven in 16-page telescopic educa- 
te pier, if the right ones could be found it would tional matter sent free on receipt of 
of the § | not take much work and money to put self-addressed long envelope bear- 
© build § | them together and make an efficient tele- ing nine cents (9c) return postage. 
ed } d : adil iE 
it a Y : eee. Of aera. I was not interested First, the Goodwin Resolving Power lens 
It con-§ || § . | in a makeshift affair; I wanted a scientific | placed in front of eyepiece gives three 
se they as instrument Herne the magnification . — 7 
‘ A P : ; Z , lengthening your primary focal lengt 
mplete Now is the time to buy... I will not describe the making of the angle up to three times, yet extends eye- 
ingfield F | ; : mirror, as it followed the conventional — 7 ge ge Bon Mg = Bn 
t lathe | | That arene sere tele- ||! procedures outlined well in many books a oly : 
ray , . ° ° ° a ev y wers 
0 array | ae ga ome always thought you ||| and articles. My own mirror experience is on ‘more comfortable low-power eye. || 
1, and | a j confined to one purchased and two made pieces, you lessen image deteriorations || 
these. | | Quality is assured at the lowest price ||| by me. poll as 5 — oe — 
| possible with poo’ Sans and Streiffe After the 12!%4-inch mirror was finished, pieces are f/1 or less. 
B107 60-mm. refractor. I purchased a sheet of 12-gauge 4%” hard bie ing zm get sreates illumination and 
ws : age : , : , OR Pa «," tc z wider fie y relievin tiny aperture 
/COMPLETE with Finder, Star Diag aluminum, 4’ by 12’, weighing 55 pounds rettities ef Milabaeeee ean 
onal, Erecting Prism for terrestrial and costing $33. It was obtained at a big 


The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment 


| a oa Eeosioe steel company. I had the sheet rolled and 
wr ? : welded into a tube 1514” in diameter and 
(40-88 Power), and Carrying Case. 12’ long. This was the only outside labor 














ne : : . in image improvements!, Price 
* |All for sane: som. Amsterdam on the whole job, for it was impossible $17.50 4” ae chrome-plated 
|| This fine astronomical instrument compares for me to roll and weld such a big sheet adapter tube fitting standard 14” 
\ | favorably, by actual test, with standard 6-inch f 1 i d 
|| reflectors and non-imported telescopes selling at of metal, ; ; eyepiece holders ONLY (but a apt- 
| more than twice the amount. Aluminum, which some consider a poor able to Unitrons). Money back if 
| Send for complete description. We also material for a tube, was selected after due not delighted after two weeks trial! 
| carry Zeiss, Laboratory Optical, Unitron, seaRy 7 > i oe : of : é 
| and used refractors, new and used micro- consideration for its advantages of light No COD’s — Colleges and Observa- 
scopes, and high-grade popular-priced weight (one third as heavy as iron), non- tories may send purchase order. 
inoculars. rf i 
rusting when left out of doors continually, FRANK GOODWIN 
RASMUSSEN & REECE : and ease of working. The tube is 2%” 345 Belden Ave., Chicago 14, Ill 
| 12 Guy Park Ave., Dept. A, Amsterdam, N.Y. larger in diameter than the mirror, and I : : 




















extended the mirror 1” beyond the end of 
the tube into the open air, so the glass is 
always well ventilated. I have not found it 


VISIVERNIER || sssi’l siett'er'e'te'ast soe": |] New Low Prices on PYREX 


there is any difference in seeing; I am sat- 














Reflecting Telescope Kits 


The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge. etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal 
holder (spider) for only $1.00 addi- 
tional if ordered with a telescope kit. 
Prices quoted below are for a Gen- 
uine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


THE GRADUATED CIRCLE 
AND VERNIER THAT CAN BE 
READ WITH EASE UNDER 
OBSERVING CONDITIONS 
Without DIsTURBING THE 
SEEING. 


See our ad 
describing VISTVERNIER in the 
November Sky and Telescope 


AncuLAR RECORDING APPARATUS 


Instant or continuous recording Diameter Thickness Price 

a pacer seenenenonte for = re. cca 

all types of instruments. 8” 11,” $11.00 

; 10” 13/,” $19.00 

RECORDING VERNIERS FOR 121/2” 21,” $35.50 
BALLOON THEODOLITES AND PLATE GLASS KITS 

METEOROLOGICAL INSTRUMENTS 6” 1” $ 5.50 

” 
Also for best utilization of spectro- a se : ry 


Scopes and other laboratory instruments 
that must be used in a dark room. 


PRISM .. 61/2” long, 1%” face .. $3.25 
PRISM .. 51/2” long, 11/2” face .. $1.85 








Post Paid to Ist and 2nd tal f 
R. N. HAYES N. Y. Add 5% 3rd and 4th zones, 10% sth 
218 11th St. S.E. An electric phonograph motor, visible and 6th zones. Add 15% 7th and 8th zones. 
. Massillon, Ohio at the lower right corner, drives the Send for free catalog of optical supplies. 
3 +] 
telescope through the spur and bevel 
8 Telephone: 2-7678 : DAVID WILLIAM WOLF 
. gears, which are connected to the worm 96 Shanice hen, slag ae ll 

















gear mounted on the polar axis. 
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STAR SPECTROSCOPE 
Make your own — It's simple! 
Very inexpensive — $4.00 with our 
15-degree Wedge Prism 


Using your own “finder” telescope. 
(We can also supply a finely made _high- 
powered telescope for this job. Write for 
prices of these.) 

Crown glass 15° wedge prism, unmounted, 
40-mm, sq. (15%”) Each $4.00 


a | PRISMS 
LIGHT 

FLINT 

GLASS 


° Unmounted. 

i ee ee Very finest quality. 
Fluoride coated, meet most exacting require- 
ments. 154” x 154” face. Suitable as diago- 
nal for reflectors up to 8&8”, also as_ star 
diagonal on _ refractors. These prisms can 
be trusted to give the very best results. 
45° - 90° - 45°, Each $4.00 plus postage 


A POPULAR INTRODUCTION 
TO ASTRONOMY! 


New Handbook of the Heavens, the best guide 
to the stars for the amateur. 240 pages, 49 
illustrations. 50c Postpaid. 


MAKE A PROFESSIONAL 
Astronomical or Terrestrial 
TELESCOPE for as little as $7.00 


Now you can af.- 
ford the luxury 
of a_ real tele- 
scope. See_ the 
mountains of the 
moon, Saturn's 
rings, nebulae and 
a host of heaven- FF 
ly wonders. We 
furnish the _ re- 
flecting mirror ac- 
curately ground, 
polished, and 
aluminized, tegether with a flat mirror and 
three lenses to make two eyepieces. 
3” Kit....$ 7.00 5” Kit....$17.00 
a” Kit... 2.00 6” Kit.... 20.50 

Send for your telescope kit now. Free in- 
structions with kit. ““‘Know-How” Catalog, 30c. 
Tripod available, extra. 


EYEPIECE FOCUSING 
DEVICE 


Precision Sleeve Type 
Insure the efficiency of your 
telescope with this indispen- 
sable accessory for fine 
vernier focusing. The precise 
fit of all turned parts assures 
the optimum in focusing ac- 
curacy. Complete with built- 
in diagonal support. Eyepiece 
travel 2” to 5”, Fits tubes 
from 4” to 8” O.D. and ac- 
commodates standard 114” 
eyepiece. Seamless brass throughout. Self cen- 
tering on tube, one adjusting set screw for 
diagonal mirror. No special tools or jigs 
needed, $5.00 

50X ACHROMATIC TELESCOPE 


EYEPIECES ! > | 















Improved Hastings-Ross For- 
mula. 1/5” (5 mm.) E.F.L. 
cemented triplet (solid) posi- 


tive type. Highest light 
transmission through mini- 
mum glass thickness. Medi- 


um wide field, sharp to the 
very edge. Excellent color 
correction, Mounted in non- 
reflecting cap of fall-away 
type. O.D. 144”. Each $12.50 . 
High-Power Telescope Eyepiece 
Twin-Achromatic Doub- 
let about 1/3” E.F.L. 
(30x) made of two ach- 
romatic cemented doub- 
lets, of Bausch & Lomb 
manufacture, The field 
is sharp to the edge. 
Good color correction. In 
“French-doublet”’ screw 
type mounting, giving 
highest eyepoint possible 
with this short-focus 
combination. O. D, 114”. 
Each $8.00 
Include postage — Remit with Order 
No open accounts — No C.O.D. 
Send 30c for “Know-How” Catalog 


HARRY ROSS 


TELESCOPES MICROSCOPES 
Scientific and Laboratory Apparatus 
70 West Broadway, Dept. ST-12B 
New York 7, N. Y. 














isfied with the way it performs now. 

After picking up the 12’ tube and bring- 
ing it home securely tied to the top of 
my car, I placed it standing up in my yard 
and proudly admired its tremendous size 
and height. My wife came out of the house 
and told me to hide the monster at once in 
the garage or elsewhere. My 8-year-old 
son came running, his eyes lit up, “Gosh, 
what is it, a rocket ship, Dad?” One 
neighbor asked seriously if I intended to 
drill for oil. 

Not discouraged, I hauled the tube into 
the basement, where it was painted with 
three coats of clear spar varnish on the 
outside and with three coats of blackboard 
coating on the inside. After trying four 
other flat paints and even the lacquer that 
is used to paint photographic equipment 
on the inside, I found that they all re- 
flect light to a much higher degree than 
blackboard coating. As there was a long 
strip of aluminum left over from the orig- 
inal sheet, I put a collar on top and bot- 
tom of the tube for reinforcement and to 
improve its appearance. 

The mirror cell, made out of leftover 
aluminum strips, consists of two separate 
parts. The cell was started by bending 
a draw-rod track (used for draperies) into 
a perfect circle. A 2” wide aluminum strip 
was attached with nuts and bolts. The 
same procedure was repeated for the sec- 
ond part of the cell that actually holds the 
glass, only this second part was made so 
it would fit into the bigger outside cell. 
To attach the mirror to the tube, four 
draw-rod tracks are screwed to the tube, 
with the cell sliding on eight nylon slides. 
All these parts can be purchased at any 
drapery store for 50 cents. There is never 
any stress on the mirror, and it can easily 
be taken indoors when observing is ended 
for the night; it is readily replaced in its 
proper position in a few seconds time. 
Alignment is by three wing screws 
mounted on the back of the cell. 

For a counterweight I melted 80 pounds 
of lead on our electric cooking range. I 
recommend, however, that this not be done 
when one’s wife has a dozen ladies over 
for a card party, which occurred on the 
evening I picked to melt the lead. To 
avoid drilling a hole through the lead 
weight, I put a piece of pipe into the fluid 
lead. After it had cooled, I peeled off the 
can in which it was melted the way one 
peels an orange and hammered the pipe 
out of the hole. 

As shown in the picture, the weight was 
attached to the tube with drapery draw- 
rod track, and the support is so strong 
that I can hang my entire weight on the 
spot where the lead is and the supports 
will not move. One rod by itself bends 
easily, but arranged this way they have 
great strength. At first I had only four 
rod supports; for added safety I later 
added the two top side rods. 

The Springfield mounting assembly was 
started by the purchase of a piece of 8” 
structural angle iron 1” thick. This re- 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comment, contributions, and ques- 
tions from its readers. 











SKY - GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order, Inger. 
tion is guaranteed only on copy received by the 
20th of the second month before publication: 
otherwise, insertion will be made in next avail. 
able issue. We cannot acknowledge classified 
ad orders. Sky Publishing Corporation as. 
sumes no responsibility for any statements 
made in the classified column, nor for the 
quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Obserya. 
tory, Cambridge 38, Mass. 





REFRACTORS: 4” Bardou, Unitron, Sans and 
Streiffe. Complete with. mounting and acces. 
sories that make observation a pleasure. Quality 
plus economy. Rasmussen and Reece, Amster. 
dam, i 





FOR SALE: 6” refractor. Exquisitely figurdd ob- 
jective. E.F.L. 103.5”. For details and price, 
write: M. M. Maner, 4908 River Blvd., Tampa, 
Fla. 





PHOTOELECTRIC PHOTOMETER for szle: 


Kron-type, battery operated, large 4%” scale, i 


1% 50-microammeter indicator, 6 extra tubes 


for amplifier, 931A photomultiplier, socket, 17 7 
ft. Vinyl-encased cable with Cannon plugs © 
each end, extra Cannon plugs, coaxial signal ~ 


eable, less batteries. New; never used. All 
for $95.00. 


Venice, Calif. 





FOR SALE: 8” f/9 reflector, professionally fig- 
ured, Springfield mounting, motor driven, four 
eyepieces. Good condition. Write for photo and 
details. Joseph Azok, 1003 W. 29th St., Lorain, 
Ohio. 





3” REFRACTOR, 3” finder, usual eyepiece ae. 
cessories, heavy equatorial mount electrically 
driven, graduated bronze circles. Pendulum 
sidereal clock, 59 seconds error in 7 months, 
Long Science Co., 5106 Dieppe, Houston 21, Tex. 





NORTON’S “Star Atlas and Reference Hani- 
book,” latest edition 1950, $5.25; Elger’s “Map 
of the Moon,” $1.75; Davidson, ‘‘Astronomy for 
Everyman,” $5.90; Lovell-Clegg, ‘‘Radio As- 
tronomy,” $4.00. All domestic and foreign pub- 
lications. Write for list. Herbert A. Luft, 42- 
10 82nd St., Elmhurst 73, N.Y. 





FOR SALE: “Sky and Telescope” magazines. 116 
issues, 1941-1950 inclusive. Write Mr. Winston 
Gold, 40-24 167th St., Flushing, N. Y. 





BEAUTIFUL 3’ by 4’ star map, $1.89. _Decora- 
tive dispiay piece. Blueprinted resembling sky. 
Name, magnitude, distance of each star through 
3rd magnitude. Key map for comparison with 
sky, $1.80 extra. M. A. Ryan, Jr., 601 Eliza- 
beth Rd., San Antonio 9, Tex. 





FOR SALE: 4” Mogey refractor on 3” equatorial. 
Slow motion, circles, tripod, finder, 4 eyepieces. 
Imperfect pclish, excellent definition. $250.00. 
E. A. Olson, Hollis, N. H. 





METEORITES: Genuine visitors from space. ile, 
$1.00, $2.00, $5.00, and $10.00 each. Atomi- 
scope and radium disk shows atomic bombard- 
ment, “sparkling scintillation.” $1.80. Labora. 
tory, 2846 Oakley Ave., Baltimore 15, Md. 





PANORAMIC TELESCOPES, M6, for sale, 4 
power, 10° field vision, U. S. Army surplus, 
manufactured by Warner and Swasey. Consists 
of gear reduction unit ideally suited for clock 
drive equatorial mount with position-indicating 
window and brake mechanism; 3” focal length 
objective lens 11/16” diameter ; %4” focal length 
flat field achromatic eyepiece, 4-lens system; 
elbow telescope containing the above optics 
suitable for 4x finder, especially on reflector. 
Also includes dovetail prism 9/16” faces; right- 
angle prism 7/8” x 15/16” faces ; optical flat : 
cross-hair reticle. Over-all dimensions 8” long 
by 314” diam. Entire unit at only $12.95 post- 
paid. Original government cost $800.00. Lim- 
ited quantity available. Farber Products Co., 
Inc., 226 Lafayette St., New York 12, N. Y. 





MUST SELL 2.4” altazimuth Unitron refractor 
complete with extra eyepieces, accessories, — 
and tripod. Virtually unused. $75.00. Robe 
Dellett, 3970 Pennsylvania Ave. S.E., Washins- 
ton, Cc. 





CUSTOM MIRRORS: 4” to 1214” precision ground 
to any focus. Parabola moderately priced. + 
rence S. Altman, 4840 N. Marshall St., Phil- 
adelphia 20, Pa. 


—— 
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S. P. Higgins, 4358 Kenyon Ave., 
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——— quired two holes, one to carry a 1” bolt 
| jor the polar axis shaft, the other to take BERAL COATINGS 
¢ 4 short piece of 3” pipe to admit the PNAS! ni lia 
2 . . e following prices now apply on 7 
a word pencil of light — os -— . eg — coatings for telescope mirrors: 
ey | ieee these two Boles was ue om sie 3” diam. $2.50 8” diam. $4.50 
Rae | ewe he entire mounting; it took me 4” diam. 2.75 9” diam. 5.50 
d by the — one week in my spare time evenings. I 5” diam. 3.00 iodine, 640 
lication: | wore out three drill bits making a series 6” diam. 3.50 11” diam. 8.50 
xt avail. | of small holes arranged one next to the 7” diam. 4.00  12%4" diam. 9.75 
lassified other in a circle; then I sawed and filed All prices f.o.b. Skokie, Ill. 
tion a& § the remaining thin walls between the Minimum order $2.00 
itements holes BERAL coatings are not overcoated with 
for the — : . hows itis : fluorides, quartz or silicon monoxide. They 
rite Ad The yaaanag Lipa hows this — contain zi chromium, and as a result they 
f i i m can easily remove without danger o 
Dbserva. ot angle iron = ne to the pier asse y harming the glass supporting surface. The 
by the 1” bolt, which has a square head. efficiency of BERAL coatings is uniformly 
____ | The assembly consists of a plate fastened higher, so that mirror performance is at its 
ans and to the pier, and above this a second plate ae 
Reema (%4" steel) that provides for exact lati- LEROY M. E. CLAUSING 
Amster. tude and horizontal adjustment. On this 8038 MONTICELLO AVE. SKOKIE, ILL. 
____ plate is the worm that runs a large 100- a —_—_—— 
irdd ob- tooth ring gear, power being transmitted 
1 price, to it from the vertical shaft at the right F ° ° 
— by means of two bevel gears. Between Astronomical Supplies 
the ring gear and the upper steel plate ORTHOSCOPIC OCULARS 
, Sle: © | puta 4” thrust ball bearing, and another i > ; 
seale, | : ee The eyepiece is mounted at the inter- All hard coated 
1 tubes is placed below the steel plate. By tight- ti f th 1 a. diatiaiell 
ee ening the entire arrangement I can over- oF ig ay Ps gre bi a Ps 28 mm. $13.00 7 mm. $15.50 
sign] come the fault of ball bearings, namely, pi te = roe ae pain be “ it 16.8 mm. $13.50 4 mm. $16.50 
at eee which Hontin Gin gesler dae: ansb-the ener ere 
i From the photograph it would appear : : : : 
hat tl ee cae Hb aes in right oe. focusing device, which locates the dec- Warranted ” CED. C2 SUNERR Ae 
ly fig. _ os fa “i I : i " This - lination axis. oculars obtainable anywhere or money 
1, four sion only by the worm control. 11s 1S refunded. 
to and | not so, however, for on each corner of the ; * ; : : 
“rai, Funder side of the angle iron I drilled a a height of 100”. Four brass rods were Mirrors, kits, castings, spiders, flats, 
shallow hole into which I put small ball put throughout the entire height and focusing devices, prisms, aluminizing. 
ce ie | bearings. This permits the angle iron to depth of the pier, and the inside was filled Send for Catalogue. 
dulum rotate not only around the polar axis shaft with poured concrete. e 
onths J but independently on the 100-tooth gear, To reach the observing perch, which is Jelescopics 
‘—" ]| moving on the embedded steel balls. Care- a bicycle seat, I use the same method as 1000 N. Seward St., Los Angeles 38, Calif. 
Hand- ful scrutiny of the gear just inside its the telephone company, removable spikes 
Ry iphery shows tl ks th teel ball that extend out of the pier. When the |menfrm ADANRIILTc— 
vy for periphery shows the tracks the steel bDalis emia : é I . 
y As. have cut into the softer metal of the gear. Springfield instrument is not in use, these Ss C O P R O D U C T S 
i Thus, the tube can be moved without are removed to keep unauthorized persons COMPLETE TELESCOPE KITS 
disturbing the electric drive just by ap- from ascending. OUTFITS & ACCESSORIES 
eo plying a little pressure. This arrangement This is a list of my expenditures: 
ieton will come in handy when I later insert Entire Springfield mounting .... $72.80 ® High and low power eyepieces 
circles, as the driving mechanism can be Tube and weight. includi Ii ® Cells, Tripods, Saddles 
— Phe ef ; : ght, including rolling er ‘al M ti 
core. | set to maintain sidereal time throughout and welding .......... 78.30 ee eee. an 7” di 
sky. an evening’s observing—the tube will be Mirror cell .. 4.50 © Large tubes from 4”, 5", 6", aa 
ri moved to a star’s right ascension and Motor drive ........ccceecceees 15.10 Your Best Buy of Ages! 
liza» } declination directly. : Comeréte Mieco sardine cose ddtucs 36.50 Fully Achromatic HASTINGS TRIPLETS 
Es _In sgl to ~~ the right ascen- Rack and pinion, spider .....<<s 18.25 Unmounted: 1/2” efl, 1/4” efi, 1/3” efi, 1/5” efl 
rial. sion slow motion by hand, the bevel gears = Mirror, oval diagonal, prism, three Mirrors Made to Order 
+7 that transmit the drive power can be dis- eyepieces 200.00 
ee engaged by unlocking the small nut (with : ; WRITE TODAY FOR YOUR FREE COPY 
— | arod handle) at the end of the rod carry- $425.45 OF OUR 1954 ILLUSTRATED CATALOG 
hn ing the worm gear. The control knobs be , Esco PRODUCTS factory, Hoboken, NJ. 
ard. for right ascension and declination slow MAX COLLIN ist , a Saturdays 
x 2 3 Visit our Showroom Open Saturday: 
“* | motion are radiator knobs, but they serve 16779 Orchard Ridge Ave. | 194 West 32nd St. New York 1, N.Y. 
—— | their new purpose well. The focusing Hazel Crest, IIl. 
i 4 device was the only part purchased already _ —_—— 
oc made. The prism holder was made in 
ists | 
a two hours out of brass sheeting. | Oo R T H Oo Ss Cc ie) P l Cc eo) Cc U L A R Ss 
a ee 
ath a photo on page 59 shows the driving WE HAVE IN STOCK for immediate delivery 
gth mec i thi i the best eyepiece ever produced for astronom- 
- — W hich is set at the foot of the lect anh aa wae, Waa Ge 
ties | Pier. he electric phonograph motor is characteristics: 
stepped down with several gears, and the 1. Four-element design giving a flat, beautiful- 
& | connecting shaft between the driving || WZ,corteted feld of 50 covering, mare, than 
“4 mechanism and the top of the pier is Ramsden for the same power. This eyepiece is 
m | Made of 3” brass rod. Everything has a “must” for RFT work. 5 
0. three coats of black paint, and all gears . | ae a 
: p ’ g fluoride hard coated, increasing the light trans- 
sa are Coated with waterproof car water-pum mission approximately 10 per cent. 
~ . Pp Pp Pp : . 
tor | §rease. During the day, a plastic cover : ps bgp paring rg eit 
es, . recision metal parts ac. anodize or 
ert — the top of the tube and the mount- anti-reflection and ground to 1144” O.D. 
- g. : Rae 5. Clean mechanical design permitting com- 
is The pier was constructed by digging fortable observation and ease of focusing. Price postpaid, $15.95 each 
nd a hole 3’ by 6 by 4’ deep, funnel shaped These eyepieces are produced in 4 mm., 8 mm., 16 mm., and 32 mm. effective focal lengths only. 
i. toward the bottom so that frost could not California residents, add 3% sales tax 
heave the telescope out of line. Into this CHESTER BRANDON Box 126, Montrose, California 
hole I put chimney liners 12” by 12” to 
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THE MARS-VENUS CONJUNCTION 
OF OCTOBER 4, 1953 

N UNUSUALLY close conjunction 

of Mars and Venus occurred on the 

morning of October 4th, when Venus 


of passed only two minutes of arc south of the 
more slowly moving Mars. Closest ap- 
© 


proach took place at 1 am. EST, when 


T fe L Ee 4g C Oo FE E % the two planets were still below the hori- 
xy — 





zon. At 5 a.m., I observed Mars and 
Venus visually with 7 x 56 binoculars, and 
2 photographically with an £/7.7 Dallmeyer 

ee telephoto lens of 17 inches focal length. 









Ps for the E ; dace Te, yraphs ¢ x 1 a 
the Lata SPY ER [wo photographs of the planets were 
* “and. ALATIONS aken with exposures of one and fi d 
¢ ee INSTALL ] 2 taken with exposures of one and five sec 
a onds. Finopan film was selected for its 
/ ; fine grain and panchromatic uality, 
BZ Designed and built for those = ig nace aoe Sok hane h bic. a a 
3 he went enly the very best rather than the aster but ess ne-grainec 
b poe ti weary F ‘ ultra-speed film. On the five-second ex- 
WZ sieigener tp *tegper ph e “gg posure both planets are slightly trailed, 
“> ad a mn Ne trom gaan - indicating that a 17-inch focal length 
* everything yeu ever wanted in camera should be guided for exposures 
PRICED a truly quality telescope. longer than one second. This trailed pic- 
FROM toad Ee ee Doe : 
ture is useful in distinguishing the planets 
$390.00 Write for free illustrated from possible photographic defects. 


P tal d prices, today! a . 
fe i lactated [he apparent distance between the 


planets was measured directly from the 
negatives with a 14x traveling microscope. 
The microscope was carried over the il- 
| luminated stationary negative by a very 
fine screw, whose turns could be counted. 
| This was adapted from an old dictaphone. 


PERRYSVILLE AVENUE : f the moon taken at 
14. penua. On a photograph of the moo 





the same time, its diameter of 30 minutes 








eee s pn ake ow 


AERO PLASTIC RELIEF MAP 


This striking wall map of the United States is superb for display and study. Of durable 
and washable Vinylite, self-framed, it is light in weight (244 pounds) and of large size 
(60 by 40 inches). The scale is one inch to 50 miles, vertical exaggeration 20 to 1. The map 
is printed in 11 vivid colors and shows 2,000 cities, 600 rivers, 300 national parks, 200 
mountain ranges and peaks, and several thousand lakes and reservoirs. Order yours today! 

$37.50 f.o.b. Philadelphia. 


SCIENCE ASSOCIATES, Dept. 2FM, 401 N. Broad St., Philadelphia 8, Pa. 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


of arc was found to correspond to 368 

turns, giving the scale of the negatives, 

The distance between Mars and Venus 

was 80 turns, or 6.5 minutes of are. This 

agrees very well with their actual separa- 

tion at five o’clock, which was 6.4 minutes, 
according to data in the Nautical 

LUC SECRETAN 

3219 12th St. SE. 

Washington 20, D. ¢ 





METEORS IN DECEMBER 

The second best annual display of 
meteors, the Geminid stream, is at max- 
imum on December 12th. Rates of 3 
meteors per hour are usual under favor- 
able conditions, but over 60 per hour have 
been reported on very good occasions. 
The moon, nearing the first-quarter phase, 
may interfere slightly; however, Geminids 
may be seen a week before and after 
maximum. Typical meteors of this shower 
are of medium speed, white, some bright 
and trained. The radiant is near the star 
Castor. 

The December Ursids attain maximum 
on December 22nd, shortly after full moon, 
with predicted rates of 12 per hour. One 
of our readers, John Paul Bay, points out 
that this may be the same shower as the 
Kappa Draconids described 30 years ago 
by W. T. Olcott. E, 0. 





OCCULTATION PREDICTIONS 


December 17-18 23 Tauri 4.2, 3:43. 
+23-48.2, 12, Im: G 10:50.0 —1.0 +06 
29; H 10:51.9 —0.5 —1.0 86; I 10:41.6 
—0.9 —0.1 47. 


December 17-18 Eta Tauri 3.0, 3:447 
+23-57.7,:12, Im: H 11:26.8 —0.6 0.0 53. 


December 17-18 27 Tauri m 3.8, 3:464 
+-23-54.7, 12, Im: H 12:03.2 —0.2 —05 
68; I 12:01.1 —1.0 +09 25. 


December 17-18 28 Tauri 5.2, 3:464 
+23-59.7, 12, Im: H 12:08.8 —0.5 +0.1 47. 


Fcr standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and _ the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magii- 
tude, right ascension in hours and minutes, deeli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computation of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Loa — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
zs the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 

Longitudes and latitudes of standard stations 
are: 


A +72°.5, +42°.5 E +91°.0, +40°.0 
B +73°.6, +45°.6 F +98°.0, +81°.0 
C +77°.1, -+38°.9 G +114°.0, +50°.9 
D +79°.4, +48°.7 H +120°.0, +36°.0 


I +123°.1, +49°.5 
UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, 5; CST, 6; MST, 7; 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
bod on the day preceding the Greenwich date 
shown. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury attains greatest elongation on 
December Ist, 20° 21’ west of the sun, 
when it is of magnitude —0.3 and rises 
134 hours before the sun. The planet may 
be viewed in the morning sky for the fol- 
lowing two weeks. 

Venus will disappear into the sun’s glare 
in the morning sky of late December. How- 
ever, on the 10th it may still be seen rising 
one hour before the sun; it is of magnitude 
-3.4. Telescopically, Venus will appear 
almost circular with 98% of the disk illu- 
minated, and it is 10” in diameter at that 
time. 

Earth arrives at heliocentric longitude 
90° on December 22nd at 3:23 Universal 
time. Winter commences in the Northern 
Hemisphere and summer in the South ern. 

Mars, at magnitude +1.7, is trave!ing 
through eastern Virgo, where it rises 4% 
hours before the sun in the middle of the 
month. On the 13th, at 8° UT, Mars will 
pass 29’ south of Neptune. 

Jupiter reaches opposition to the sun 
on December 13th, about 390 million miles 
irom the earth. It will be of magnitude 


VARIABLE STAR MAXIMA 


December 13, R Canum Venaticorum, 
134440, 7.7; 15, S Pegasi, 231508, 8.0; 18, 
R Sagittarii, 191019, 7.2; 20, S Sculptoris, 
001032, 6.8; 21, Z Ursae Majoris, 115158, 
6.6; 23, R Ursae Majoris, 103769, 7.6; 23, 
RV Sagittarii, 182133, 7.8; 25, T Centauri, 
133633, 6.1; 30, R Reticuli, 043263, 7.7. 


These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of trem, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre- 
dicted magnitude. 


DEEP-SKY WONDERS 


HE ASSUMPTION that the modern 

Stargazer does not enjoy as transpar- 
ent skies as did the ancients is probably 
pretty much a myth. For, except in our 
modern industrial areas, there is no evi- 
dence that our atmosphere has deterio- 
tated. Indeed, one major volcanic explo- 





—2.3, and excellently placed for observa- 
tion in northern latitudes, visible through 
the night. Jupiter is in retrograde motion 
in eastern Taurus, presenting a disk 48” 
in diameter, which is discernible in binocu- 
lars; several of the brightest moons may 
also be seen with such optical aid whenever 
they are sufficiently far away from the 
planet. 

Saturn may be seen closely following 
Mars in the morning sky. The planet 
crosses into Libra in late December, mov- 
ing eastward among the stars. The ring 
system now presents its northern face, 
inclined 18° to our line of sight in mid- 
month. 

Uranus can be observed most of the 
night, about 3° south and slightly west 
of Kappa Geminorum. The planet is of 
the 6th magnitude, and is in retrograde 
motion. 

Neptune, near Mars in mid-month, may 
be viewed during the early morning hours 
with the aid of binoculars. It is just west 
of 82 Virginis, and is at the 8th magnitude. 


sion may put more obscuring dust into 
the whole atmosphere than all our in- 
dustrial chimneys together. 

Suggestive of these conclusions is the 
fact that so few of the fainter objects, 
readily seen today, are commented on by 
Hellenistic astronomers. M13, M5, the 
Orion nebula, and another dozen or so 
naked-eye objects are absent from ancient 
reports. Uranus, at times of magnitude 
5.5, is then easily seen, but it was un- 
recognized before Herschel. In good air 
in the United States, 7th-magnitude stars 
can be seen sometimes, but the old cata- 
logues stop at the 6th magnitude. 


The Double Cluster (h and Chi Persei) 
was about as faint a nonstellar object as 
Ptolemy mentioned, and he seems the 
first to include it. Although it is con- 
spicuous to modern stargazers, we find it 
but briefly mentioned in the Alphonsine 
Tables and some other old works. Today, 
we list the cluster as NGC 869 and 884, 
centered at 2" 18™8, +56° 54’ (1950). 


Diameters of 36’ make each component 
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ASTRONOMICAL INSTRUMENTS 
OF QUALITY 


Optical Instruments including 
standard Telescopes and all 
accessories. 


LABORATORY OPTICAL CO. 
Plaintield, N. J. 




















4MM ORTHOSCOPIC OCULAR 


Requests have been numerous and fre- 
quent for a short focal length companion 
to our 32, 16, and 8 millimeter orthoscopic 
oculars. Through extensive optical design 
and ray tracing we have developed a highly 
corrected 4 millimeter orthoscopic ocular. 
This ocular is of the same rugged design 
and precision workmanship as our other 
sizes. We have a limited supply on hand 
for immediate delivery at $15.95. 


CHESTER BRANDON 


BOX 126 MONTROSE, CALIF. 





——" EVERYTHING FOR THE AMATEUR™~ | 


TELESCOPE MAKER 


3): Sere reer $4.50 and up 
ALUMINIZING 
Superior Reflecting Surface, Fine Finish, 
Will not Peel or Blister. Low Prices, 





Mirrors Prisms Send for 
Tested | Eyepieces Free 
Free Accessories Catalog 


MIRRORS MADE TO ORDER 
SEND FOR FREE PRICE LIST 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 














Astronomical Telescope 






1.6-Inch R 
Achromatic 40x 80x 
Objective. $29 9 5 


Sturdy Metal 
Tube. 40” long. 


See the craters on 
the moon, sunspots, 
the satellites of Jupi- 
ter, and other won- 
ders of the sky. 
40-mm (1.6-inch) achro- 
matic objective; com- 
pound eyepiece yields 40x 
and 80x magnification. 
Complete with adapter 
to fit any camera tripod ; 
and sun glass for observ- 
ing sunspots. 


WILMOT SALES CORP. 
151 West 28th St. New York 1, N. Y. 
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- §$KY-—SCOPE 


The new and improved 3',-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
Y%4-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.15 
6-power Finders .... postpaid, ea. $7.50 
We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 
THE SKYSCOPE CoO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 

















Complete Telescopes 
> and 
_ Supplies 


Ramsden 
Eyepieces 


Combination 
Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 


Prisms 
Send for a 
price list 
Cc. C. YOUNG 


25 Richard Road, East Hartford 8, 








Conn. 





Another 


Spitz Planetarium 


has been installed at 
TARBELL PLANETARIUM 


Devil's Elbow, Missouri 





SPITZ LABORATORIES, INC. 


5813 Woodland Avenue 
Philadelphia 43, Pa. 





cluster conspicuous, but Shapley lists 13 
open clusters of larger size; one, IC 2602, 
is 70’ in diameter. The combined visual 
magnitude is 4.5, and with its rather open 
structure the Double Cluster makes a most 
magnificent field for anything from opera 
glasses to medium-sized telescopes. In- 
deed, it takes a pretty foggy night to dim 
it out, and it is an old standby for public 
nights when objects suitable for the novice 
are scarce, 


WALTER SCOTT HOUSTON 


MOON PHASES AND DISTANCE 


New moon 


December 6, 19. 
First quarter » 10g 


December 13, 16-3 


Fall moon ......... December 20, 11.43 

Leet Quarter. .écscss December 28, 5:43 

NéW M008. <5 0622's: January 5, 2.2) 
December Distance  Diamete, 

Perigee 16, 14" 228,700 mi. 32" 29 

Apogee 28, 15" 251,300 mi. 29’ 33" 
January 

Perigee 10, 10° 229,800 mi. 32" 49 








PATH OF PALLAS 


This chart shows the 
path of Pallas, Asteroid | >. ; 
2, from December 1, Sexe ‘ 

1953, to June 15, 1954. 
It will brighten from 
magnitude 7.3 in Decem- es 
ber to 6.7 at opposition Sh te aoe 














on February 13th, and 
then fade to 8.2 in June. » 
The chart is a tracing |° 
by Edward Oravec from 
the Skalnate Pleso atlas, 
to show stars brighter ef 
than magnitude 7.75. Py 
On May 4th, when at . 
magnitude 7.5, Pallas 
will pass 30’ south of |, 
the long-period variable aoe 
R Leonis. The AAVSO H 
“a” field chart of that |, ie °-, 
star shows comparison yee a 
stars for estimating the |e + 
brightness of Pallas in 
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JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the Universal time given. The 
motion of each satellite is from the dot to the 
number designating it. Transits of satellites over 
Jupiter’s disk are shown by open circles at the 
left, eclipses and occultations by black disks at 
the right. The chart is from the American 
Ephemeris and Nautical Almanac. 
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cosreepeac ise 2 


MINIMA OF ALGOL 
December 2, 14:55; 5, 11:44; 8, 8:33; Il, | 


5:22: 14, 2:11; 16, 23:00; 19, 19:49; 22, 
16:38; 25, 13:28; 28, 10:17; 31, 7:06. 

These minima predictions for Algol are taken 
from the 1953 Handbook of the Royal Astronomi- 
cal Society of Canada. 








To know what is in the whole sky 
from the whole earth 
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DEEP-SKY OBYECTS 


GALAXIES - 
OPEN CLUSTERS 
GLOBULAR CLUSTERS * 
OIFFUSE NEBULAE 


MILKY WAY BOUNDARIES *'"*:-- 


The sky as seen from latitudes 30° to 50° north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of December, respectively. 


STARS FOR DECEMBER 


URING December evenings the 
““ Milky Way is unusually well placed 
lor view, as a tattered band of light, 
spangled with stars, that stretches from 
the eastern horizon to the western, pass- 
mg nearly overhead. Among the most 
beautiful of the constellations in the 
Milky Way is Cassiopeia, now visible as 
an M-shaped group of stars, high in the 
northern sky. Next to it in the northeast 


is Perseus, marked by a long curving line 
of stars that extends southward toward 
the Pleiades. 

Beta (8) Persei is of particular interest, 
for it is the famous variable star Algol. 
At regular intervals of slightly less than 
three days it fades temporarily, when it 
suffers partial eclipse by its large dark 
companion star. Normally it is about as 
bright as Gamma (Y) Andromedae, but at 
minimum light Algol is more a match for 
the 314-magnitude star just south of it. 


After one has learned to recognize Algol, 
it is interesting to look for it at the pre- 
dicted times of minimum light listed on the 
Observer's Page. Algol’s loss of light 
will be conspicuous within an hour before 
or after the predicted time. 

High in the southwest the Great 
Square of Pegasus, formed of four stars 
of about the 2nd magnitude, one of which 
actually belongs to the neighboring con- 
stellation Andromeda. Scheat in the Great 
Square is one of the largest known stars. 


is 
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HEAVY DUTY ASTRONOMICAL 
TELESCOPE TRIPOD 
Features: 1. Cast aluri- 
num machined head, dia. 6”. 
Max. height 27-7/8”. 2. — 
Mounting plate slotted for 
easy mounting of Equatorial 
mounts or almost anything 
you need to mount on tripod. 
3.—Unique slotting arrange- 
ment underneath plate keeps 
square headed bolts from 
turning. (See drawing.) 4. 
— Tripod head can be pur- 
chased without legs or mounting plate. 5. — Will 
support telescopes or what have you up to 400 lbs. 
Stock 770,027-Y Complete tripod including head 
mounting plate and legs $28.00 Pstpd. 
Steck #70,028-Y Tripod head alone (make your 
own legs $12.50 Pstpd. 
Stock #70,029-Y Adapter Plate .... $5.50 Pstpd. 






























New! 2 in 1 Combi- ee 4 








nation! Pocket-size 
50 POWER 
MICROSCOPE 
and 
10 POWER 
TELESCOPE 
only ; 
postpaid Useful Telescope and Micro- 
scope combined in one a- 
mazing, precision instru- 
ment. Imported! No larger 
than a fountain pen. Tele- 
scope is 10 power. Micro- 
scope magnifies 50 times. 


Sharp focus at any range. 
Handy for sports, looking 
at rare objects, just plain 
snooping. Wonderful Xmas 


gift. 
Order Stock #30,059-Y 
$4.50 Postpaid 
Send check or M. O. 
Satisfaction Guaranteed! 


NEW 30 POWER 
TELESCOPE 
COMPLETE WITH 
TRIPOD 


\ 


A & 


* 








Unusual Bargain Price 
Imported! All metal body 

focuses from approx. 
40 ft. to infinity. Achro- 
matic objective; 40 mm. 


dia. ; outside surface low- 
reflection coated. Smooth 
slide focusing eyepiece. 
Eye-lens outside surface 
coated. Lens erecting system. Images right side 


up. Sturdy tripod 8%” high. Can be used also for 
camera. Maximum length 2644”. Barrel diameter 
approximately 1%”. Weight 1% lbs. 

Stock #70,018-Y Only $21.95 Postpaid 


TELESCOPE HOLDER — Threads into any stand- 
ard camera tripod. Any diameter telescope up to 
3” easily and firmly attached by means of sturdy 
— with convenient tightening buckles. Full 
swivel, 


Stock #30,053-Y 





$3.50 Postpaid 
FOCUSING EYEPIECE MOUNT 
Made of brass. 


Will take a 
standard 1%4” outer diameter 
eyepiece. Will fit tubes from 3” 
dia. upwards by changing thickness of wooden 
wedges. Spiral focus travel 1-9/16”. Easily at- 
taches to your telescope with 4 screws and nuts. 
Steck 3750,019-Y $7.95 Postpaid 


TELESCOPE EYEPIECE — Consists of 2 Achro- 
matic lenses F.L. 28 mm, in a metal mount. 
Stock #5140-Y $4.50 Postpaid 
Same as above but about 114” extension has been 
added with O.D. of 1144”, which is standard for 
astronomical telescopes, 

Stock #5223-Y 





$5.25 Postpaid 


ASTRONOMICAL 
MIRROR MOUNTS 
Cast aluminum with brass 
mounting and _ adjusting 
screws and mirror clamps. 








Two sizes: for 6” mirrors 
— mount will fit 7” I.D. 
tube: 
SE EE Sod ccdcccectveed $7.00 Postpaid 
For “*, mirror — mount will fit 5” I.D. tube: 
YE a $5.25 Postpaid 
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UNUSUAL OPTICAL BARGAIN 
NOW! FOR THE FIRST TIMI 






Never Before Has 


Been Available an Instrument 
of Such Fine Quality at 
Such Amazingly LOW PRICE! 


UND PRESENTS 


The Most Sensational Offering in Years, 


STAR 


< 


ROSCOPE 






AT ONLY — 


There 



































THE STAR SPECTROSCOPE MAY BE 
USED WITH THE FOLLOWING 


HUYGENS-TYPE 


ASTRONOMICAL EYEPIECES 


Fine quality — pre- 
cision machined throughout. Standard 114” 


Imported! Mounted! 


outside diameter. 


Stock # F.L. 
30,063-Y 6 mm. (%4”) 
30,064-Y 12.5 mm. (%”) 
30,065-Y 10 & 20 mm. 


(With Stock #30,065-Y you have a choice 
of 2 powers by rearranging lenses. Direc- 
tions included. Chrome and black finish.) 


FITS STANDARD S PRISMS cy RIC 
eee FLINT GLASS “LENSES THE 
> | USEFULNESS 
EVE 
EYE PIECE wide OF YOUR 
YOUR TELESCOPE SPECTROSCOPE T E L E SCOPE 


In our opinion, this STAR SPECTROSCOPE is 
easily a $100 value, but since we were able to 
obtain this instrument from a famous, high 
quality Japanese manufacturer, we are able to 
offer it to you at only $32.75 postpaid. Will open 
whole new fields of fascinating exploration and 
research. Study cosmic physics! Determine the 
R chemistry of stars! Detect invisible gases thru 
Price Pstpd. dark-line spectra. Direct vision. 5 prisms. 3 cyl 
$7.50 indrical lens caps. Threaded to fit our Huygens 
6.00 type astronomical eyepieces (as listed to left) or 
8.00 you can adapt to your own eyepiece. Unit is 2%” 

long, comes in protective velvet-lined case. 
Stock #50,023-Y . . . Star Spectroscope ... 
$32.75 Postpaid 











BRASS ASTRONOMICAL 
TELESCOPE SPIDER 
This is a 4-legged spider 
superior to the 3-legged type, 
as you will get less obstruc- 
tion effects. Adaptable to 
telescope tubes from 5” in. 
side dia. to 9” inside dia. 
You can use either mirror or 
prism. Plate is on 45° 
angle and measures 1%” x 
2”, Instructions for mount- 

ing included. 
Stock #50,025-Y $4.25 pp. 





COMET TELESCOPE 


For Astronomical and Terrestrial Use! A $150 Value Only $75.00 
Achromatic objective— diameter 42 mm. (clear aperture), 
focal length 750 mm. 19X, 38X, 75X for astronomical Va. 
tion. 25X terrestrial observation. Image is erect. Sturdy tri- 
pod and mounting — leg length 51144”. Beautiful walnut-finished 
wooden case included. Instruction sheets supplied. 

Stock #70,009-Y $75.00 F.O.B. Barrington, N. J. 


ILLUSTRATED INSTRUCTION BOOKLETS 
Easy to follow—accurate—8% x 11 page size—many illustrations, 
Do-it-yourself-—-Save! and have Fun! Price 


Stock # Pstpd. 
How to Build Projectors: 6.06 oc ccsvieverisevcse 9014-Y 30e 
Homebuilt Telescopes ...............eeeeeeees 9006-Y 40e 
Method to Clean Precision Optics ............ 9024-Y de 
Homebuilt Riflescopes ........ bidicntaee neha 9018-Y 30¢e 

NEW — JUST ISSUED 

Homemade Stereo-Adapters ...........eeee00: 9032-Y 30e 
Homemade Stereo-Viewers ........... edeweae 9034-Y 30¢ 
Photo Micrography with Pen Microscop 9029-Y 10¢ 
PRS = SAI a oa 6 o:c tare vce nace tlaees 9035-Y 20e 
Collimating Systems ....... A Pee ty ey. 9031-Y lie 
Homemade Telephoto Systems .............. 9036-Y 60¢ 





in all America. 


for FREE CATALOG “Y 





BARGAINS GALORE! Get FREE CATALOG “Y” 


If you haven’t seen our big, FREE Catalog, you don’t know what you’re missing. Fan- 
tastic variety—never before have so many lenses, prisms, optical instruments, and 
components been offered from one source. 

: Imported! Domestic! Tel 
Prisms, Lenses, Reticles, Mirrors and dozens of 


Positively the greatest assembly of bargains 
icr pes! Hand Spectroscopes, 
other hard-to-get optical items. Write 


r 











Order by Stock Number ... Send Check or Money Order ... Satisfaction Guaranteed! 


EDMUND SCIENTIFIC CORP. 
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GALAXIES 

Old ty ee Ol Oe 
GLOBULAR STERS 
ad ey ed 
PLANETARY NEBULAE 


MILKY WAY BOUNDARIES 


The sky as seen from latitudes 20° to 40° south, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of March, respectively. 


SOUTHERN STARS 


URING March evenings the southern 
-” observer will find Crux, the Southern 
Cross, well up in the southeastern sky. 
This constellation is a fairly recent one, 
as until the 17th century the stars forming 
it were assigned to the hind feet of the 
Centaur, following Ptolemy. 
In this group is one of the most remark- 
able objects in the heavens, the Coalsack, 


which appears as a large dark hole in the 
Milky Way. It is an enormous cloud 
of interstellar dust, detectable because it 
blots out the light of the stars behind it. 
The Coalsack was familiar to the Portu- 
guese navigators who, in their voyages of 
exploration more than four centuries ago, 
were the first Europeans to view the con- 
stellations around the south celestial pole. 

About one degree southeast of Beta 
Crucis is the open star cluster Kappa 


Crucis, which is a fine sight in field glasses 
or small telescopes. 

Near the meridian is another 
cluster, Praesepe or the Beehive, in Cancer. 
It is visible to the unaided eye as a hazy- 
looking 4th-magnitude object. Although 
it is one of the very few clusters recorded 
by the ancient astronomers, Praesepe was 
not clearly recognized to be made up of 
stars until after the invention of the tele- 
scope. 


tamous 
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> UNITRON 


ry ane 


4-INCH EQUATORIAL REFR 


/ 


3-INCH PHOTOGRAPHIC EQUATORIAL $5 50 


LINITED SCIENTIFIC °° 


The Most Complete 
Selection of Telescopes 





UNITRON 


Ever Offered! 


Unbelievably low prices! Out- 
standing features, performance, 
and workmanship impossible 
to duplicate even by paying 
considerably more. 

¢ LENSES are FULLY CORRECTED for 
spherical and chromatic aberration and are 
COATED i 

clarity of image. 
insures freedom from “clouding” with age. & 
e EYEPIECES of the HIGHEST QUAL- 

ITY 


1.6-INCH ALTAZIMUTH a 


for maximum brilliance and 
AIR-SPACED CELL U NJ 


Orthoscopic, Achromatized 


Ramsden, Huygens. 


e FINEST MATERIALS throughout. 
DURALUMINUM TUBE. Moving parts of 
BRASS carefully machined to close toler- 
ances, and finished in CHROMIUM. 


@ MODERN DESIGN based on time-tested 
engineering principles HANDSOME AP- 
PEARANCE to which no illustrations can 
do justice. 


@ STURDY TRIPOD may be folded for 
convenient storage. 


@ EQUATORIAL MODELS have §slow- oe Mees ee 
motion controls for both declination and 
right ascension. 


@ ALTAZIMUTH MODELS have slow- 
motion controls for both altitude and rt} 
azimuth. >» 


2.4-INCH ALTAZIMUTH .. | 


he 


| 
iN 


@ VIEW FINDER with crosshair eyepiece 
gives wide field of view. 


® RACK-AND-PINION FOCUSING. 


@ STAR DIAGONAL for convenience in 
observing at all altitudes. 


@ SUNGLASS for solar observation. 


@ ERECTING PRISM SYSTEM for TER- 
RESTRIAL OBSERVATION may be used 
with any of the eyepieces to give the same 
complete range of terrestrial magnifications 
as for celestial observation. 


@ FITTED WOODEN CABINET, hand- 
somely finished, for compact storage of 
telescope and accessories. 
for the tripod. 


Separate case 


EASY PAYMENT PLAN 


UNITRON refractors may be purchased 
on an easy payment plan. Write for details. 


All Instruments Fully Guaranteed 
Send check; or money order or 25% 


deposit with balance C.O.D. 


Telescopes shipped Express Collect 
NEW CATALOG AVAILABLE! 


If you have not already received your copy, 
we shall be glad to rush one to you. All 
models are illustrated and fully described. 
A special section contains valuable informa- 
tion to help you choose a telescope. Learn 
why the most wanted telescope in America 
today is a UNITRON. Don’t miss the fine 
winter observing. Write for your free cata- 
log at once. 


Please address your card or letter to the 


attention of Dept. TC-12. 
Microscope catalog also available. 


204-6 MILK ' 
BOSTON 9, MA‘ 


3-INCH EQUATORIAL .... 


Bi 


NITRON Leads in Value and Qualit 3 


7 






